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ISTRODCCTION. 

It 1b now some eixteen years since any Bummary report wrh 
made on the relation ol typhoid tovcr to wali?r. In thii report 
Khich 1 then made regard nas had mainly to nine- 
teen Bepnmte outbreaks of the disease which liad been as- 
Hcribed, and indeed tnu'ed, to the consumption of apeciflcally 
polluted water.' These outbreaks covered a period of time 
commeaclnK with 1867, and ending with 1S79. The oulbreuks 
of typhoid fevf^r, nhii^h were set out in full In a aumniiry 
table appcddcd thereto, giving the chief (acta which had led 
to the Inculpation ol drinking water bb their cause, were all 
of them Buefi as had been inveslitjated by inspectorg of the 
Medical Department of the Local Government Board or its 
predeeesBor, the Privy Council OIHce. This plan sug- 
gested itself on account o( the fa>:t that the major part 
of the larger outbrenka had been investigated by the 
(iovernment Department. In great degree this is true of 
the numeroua outbreaks which have manifested themselves 
since that report was written. Nevertheless, there have stil 1 
been many that have had ample investigation at the hands o( 
local health olBcera and olliira; and which are deserving of 
a pliicti iu any comprehensive list o( waterbome typhoid 
fever prevalences. 

In accordance with a numerously espressed wish that there 
should be placed on record a historical SDrnmary of the water- 
borne typhoid outbreaks of the last quarter of a century, ' 
far as the British Isles at least have been concerned, I 
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has been that the re^wrtg of tlie Medical OtEveT to the Privy 
Council, and later to the Local Government Board, begin 
with that year, and have been since continned in nnbroken 
sequence ; and, since I foresaw thai I staoald have much 
rec-ourse to this very numerous and valuable series of an- 
nual volumes, it seemed a suitable dale from which to begio 
the compilation of the summary, 

I have been the more willing to undertake the present tatk 
nlnee I have long felt, that Uie history of waterborne typhoid 
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deserves to be writ exceeding large. In entering upoa 1 
this laborious pieee of work 1 have not been without ir'~ 
giving as to Uie difficulty of accomplishing it ; and ho It v — 
be well that I should here say that I by no means lay claim 
to have made a summary of each and every waterborne 
typhoid outbreak that has occurred during the thirty-six 
years iS5S*93. Such a feat would be well-nigh impossible 
ol aceompliiHimeut, since accounts of many outbreaks nevtr 
reach beyond llie cotilines of the locality in whiih the disease 
manifests itself. But il 1 must neeils ciineede tliia much 
tiiere is at least the satisfaction ol knowing that the out- 
breaks which I have succeeded in saramaiieing are an ex- 
tremely large percentage of those which have been placed ua 
public record. 

Not least difficult to hear of have been some of those whicli 
have been the subject of inquiry by the State, since I cannot 
dad that all the reports which have been made as a cnnse- 
([uence have beea printed or in other ways made public. *"- 
this extent, then, my record will be imperfect, as well as 
regard to those reports which, having been considered 
local moment only, have not been publicly noticed. That 
there are others, airain, that do not find place in my appended 
summary I am confident ; but all that I could do to make th? 
summary as complete as possible has been done. In Ui 
I have had the great advantage of the able assistance and 
hiboriOQa co-operation ol Mr. W. H. Uuddart. And as a resuK' 
I have ooulideuce that it will fullil every purpose for whicli it 
is intended so far as completeness of record goes. That it 
does not profess to be quite ci)raulete need not detract from 
its utility, but should rather lond added signiricaiice to 
the data given as being, if anyUiiog, on nudersUitemcnt ul 

IdCt. 

UsTHOn OS PBOCEDrEB. 
The plan adopted in preparing my summary has been ' 
to arraiigi! the notes in tabular fashion, giving in regard uf J 
each separate outbreak, so far aa obtaiunblp, facta as to J 
(1) date of occurrence, (i) locality, (3) name of reporter, 1 
(4) number ol case», (s) number ol deaths, <6> population ol 1 
invaded locality, (7) puputailon ubing llic implicated nalcr, J 
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(8) niimb» of cases Bmovg eonpumers ol the watfr. (9) i>er- 
wntage of sucfa cafes to the total number, (ro) the excuing 
caae^ol the oolbreaV, (11) the circumttaDCea implicating the 
WBlW, (12) general obeervaliona, and (ij) a reltrence to the 
report dealt wilh. In thia way I think I have covered all 
thp groncitl oecfssary to an understanding ot each occnrrence. 
AoA here I would express my indetitrdueee to those health 
ofSccrs and others who have kindly heltied this inqniryin 
regard of thope onthreake concemiDg wnich neither I nor 
Mr. Hnildart had all the facts In our possesfrion. I am, 
of couree, indebted in very large degree to the repoits of our 
I)epar(meiit of Public Health tor tsy facta, nest to tbem to 
the p»g<'S ot the British Mfpical Joi'unal, and also to not 
a few annual and epetJal reports ol local health officera. 



MonTAUTY FHOsi Typhoid Fever. 
Pausing for a moment to consider the broad qnesLfon of 
fatality of tlie disease, I would especially dtavr attention to 
the fact that though we can only by the medium of mortality 
measure the extent ol miaerf caused by this most preventable 
ol diseases, ;ot the data thus acquired enable us to see some- 
thing ol the enormous amount ol physical suffering and <Jig- 
ablement, to say nolliing ot tfie burden to the rates, which 



preventable aickness in 187^, Mr, (now Sir John) Si 
that the deaths annnally registered in this country were (out 
ot some half million) fully us.ocoinorennmerona "than tney 
would be it existing knowledge of the chief cauaesot diseases, 
as allecting masses o( population, were reasonably well ap- 
plied lliroughoat England." 
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The preceding lable shows for four quinquennial periods, 
from 1871 to 1K90, the total deaths from typhoid fever in 
England and Wales in each jear and the death rale per 
millicn living tor each year, and also the average annual 

deathrale per miilio- •—--•---- .---... - . 

Ill* wtual deaths li 

l«Uen by a.ooo, and in iSgVthey had fallen other 1,600.' The 
average annual rates per million wt-re in the successive quin- 
quennia 374, 377, ai6, and 179. Dr. Thome Thome, in hia 
report to the President of the Local (Jovemment Board for 
i89»*93. in dealing with thia same matter says: "Since 1869 
diOettntiation baa been made in the returns of the Itegislnir- 
(ieneral between typhus, enteric fever, and 'simple and ill- 
defiucd fever,' the latter lirm lieing one the use of which has 
been rapidly diminishing; and if enteric fever he grouped 
with simple and illdefiued fever, we find that"' 

dieeacea .-_ ^ , . .._ 

Ihe five years 1888 gx. II duiii>g tlils lalter quinqnenniura 
ytopte had died from these levers at the rate at wLiuIi the7 



died in the former five-year period, there would have been 
during iGSS-92 no fewer than ;5,SoS more deaths from 'ffver' 
than actually occurred. And had the eame mortality froni 
enteric and ill-defined tevcr obtained doting 1K91 which pre- 
vailed In 1S69, no (ewer than 14,231 persona wtio at the end of 
1 891 had escaped death from such lever would have died 
during that year. Inshort.if cholera had recurred in England 
and Wales between 1S67 and 1^92— a period during which tliat 
disease was practically absent from our midst— on the same 
scale as between i!:t49 and 1S66, we eliouid still be the gainers 
by several hundreds of Ihou^^^nda of lives. And our gain in 
this respect is largely due to the incentive given by reason oE 
cholera prospects, and of the knowledge that the disease 
would have to be met by improved sanitary ad ministration." 
Thus this disease ia showing rapid decline uuder a system 
ot ever-improving sanitary administration, and we may look 
forward confidently to a much greater dimiiiulion ot our 
fever mortality as the community become educated to a 
due sense d( the vast iniportsnce ol wholesome sur- 
roundings; and when they come to recognise that the 
truest measure ol economy is to expend their r>itea in 
the obtaining of that perfect degree ot cleanliness with- 
out which there c.in be no absolute exemption from pre- 
ventable disease, then, and not till then, can England 
expect lo see enteric lever banished from her raidat, 
Where dirt is there will disease be also. In illustration ot 
the notable results accruing from the eifcutiooof efficient 
Bsuitary works in a district, 1 will quote only a tew examples, 
In the case ot Merlhyr Tjdfil, comparison between the 
enteric fever annual death-rate per io,coo people living during 
periods after the completion of^ such works with that oblnin- 
mg in periods preceding such works has resulted in showing 
a fall from 21^ to Sj; at Croydon the fall t^hown was from 15 
t*i 5i; at Ely from loj to 4! i at Penrith trora 10 to 4i, <uia 
this despite the conditions ot water supply, concerning which 
I shall have something to say at a later stage ; and ftt 
Stratford from laj to 4- These will doubtless serve to illua- 
trate my point. To what large estent the lecsons to be 
derived from these instructive data have still to he learned 
tLc following pages will bear witness. 



FiTALiTT OF TypHoiD Fever. 
The late Dr. Murchlson found that S.9SS cases and 1,034 
deaths from typhoid lever distributed themselves on llie sexes 
as follows: males, 3,001 cases, 504 deaths, a per-case mortality 
of 16.79 per cent. ; lemales. 2,9(17 cases, 530 deaths, or 17 74 per 
C4'nC., against a per-case mortality of 17.26 per cent, for the 
whole number. The excess on females was gri'aler during 
the first filteen years ol lite than in the next thirty years as 
regarded death by typhoid lever. As regards attack, the 
Registrar- General has given it as his opinion, alter «tudy ot 
the tacts shown by the admissions to the .Metropolitan As]^ 
lams Board Hospttals, that more males than lemales are 
attacked between the ages ol 5 and 20 years. This being so, 
then since more females than males die during the years 
in question, the fatality among lemales must be much 
greater from the jlh to the 30th year than it is among males. 



RwsoNAL Pbevalencb. 
There is no doubt that the months of autumn are the I 
Feasons during which, under normal conditions, typhoid I 
tfver nianitests ilaelt in an epidemic form. Dr. Marchison 1 
says on this point that : " Not only does enteric lever in- ( 
creese in autumn, but it baa been lound to be unusually pre- 
valent after summers remarkable for their dryness and high 
temperature, and to be unusually rare in summers and 

autumns which are cold and wet Mere dryness of the 

atmosphere, however, is not conducive to an increa^'i' 1 t 
enteric fever. On the contrary, warm damp weather, k i: 
drains ate not offensive, is often followed by an outbrenk 
the disease. An increased rainfall, however, sweeps aw. , 
those impurities to which the origin and spread ol the di:^- 
esse are in drained towns mainly due; but In undraiiifd 
pinces it may conduce to an outbreak of the disease by wash- 
ing those impurities into water uned for drinking purposes, 
as happened at FcBliniog in 1S63, and in Dundee in 1S64," 



\ 



p 

N 
N 



WATHRBnBNV DlEUSK, 

The relation of water and diBpase ia no new diccovery. The 

xlrine of Uie relation of llie use of tlii" one in a p'lltulol 

'Biateand (he mHiiifestation of the ntbfr haa bad nnivvrsxl 

medical conEcnt in its favour, po Sir John Simon lells na. Me 

tnya that " daring long ages of history, the common iiiHlincta 

of mankind were even aorer and slrnnger than andeveloped 

ecieoce conid be in revolting against the nae ol nnwholeaome 

waters. For instance, among the leseons which aurvive in 

I modern limea from the wondirful intellect and vigour of 

[ iinclent Home, the frequent fsr-renchiiig aqut'dacte, which 

1 ^^ niibonnded rare for the pioviaion of proper nrban 

water suppliea, are monnments kindred in spirit, and second 
only ill dignity, to the consummate sfatem of jarispradence 
of the anme singularly organiaing people," The time ia not 
long since, however, in which much tceptivism existed in 
thia country aa to the bad effect on health of even con- 
(idirableamounts of organic impurity ; but iu the interval the 
tlieoTj previously held by the majority ol mediual sanitarians 
haa received the added weight of exact eiperimentiii research 
and ptool. It no longer remains a mere theory hut ia now an 
eccepied fact, the remaining difficulty being to make people 
fee lliut Ihe existence ol diai-a Be- provoking properliea In 
Iheir neighbouihood in relation to their dnniting waler 
are euch as need removal, when such removal entails eipeudi- 
tuie of money. 



Ttphoid Fbvkb Ootubbabs op Docbtfcfl Causation. 

Before proceeding to discuss the data in tlie tabolar 
etstement appended, it will be well In say a few words 
coucerninii some onlbreakawhieh do not Sgure there. I have 
been at pains to exclude from the summary any oatbreaks as 
to wbiL'h there could be any reBBonab'p doubt that water had 
been Ihe medium oF spreading the disease. Needless to say, 
this process of exclusion has entailed a va*t amount of care- 
ful reading, and a consideration of tlie niceties which have 
In not a few eases bad to be balanced in order to arrive at the 
right conclution. I have no doubt in my own mind that I 
have in thia way excluded from my summary insisncea of 
WAterbome typhoid fever, but in my desire to be judicial I 
Bha1l not mind if 1 have thus ernd in a few vans. Suffi- 
cient for all piactieal purposes are (he numeroaa ontbieaka 
which find place hereafter. The following are some of tJie 
bmilted cases in point : 

Eeti.n.—h. n-port by Dr. (the late Bir George) Buchanan in 
1B72 showed that of len pereons working in a meadow along- 
aide Ihe Ecion btook, almost all became tick with symptoms 
of fever and dlarrhcea caused bydiinking the water ut the 
brook which canlnined aewsge from the Northampton seitnge 
taiin. The dlaeabe waa thus cairied into the village, where it 
eptead owing to the prevalence of conditiona favourable to its 



Dmieailtr.—Ytora the autumn of 1S71 to the spring of 1S73 
there was pcrsiftence of typhoid. The town derived its pub- 
lic supply of drinking water from a branch of tlie river Don, 
which river was polluted, the soil from which the town also 
dii-w water, by way of some 300 wella, being gropsly polluted. 
Kvidence whs turtJieoming in the repoit made by Dr. Thome 
Thorne in favour of the spread of fever by polluted water 
belli from the river uhleh riceivtd the menage of towna 
higher up the alieam, and in which typhoid is generally 
pievalent. especially such towns as Sheffield, and aian by 
water polluted I xcremenially, and drawn from ~ "" " ' ' ' 
a thoroughly pollnled soil. 

Pembertvn and Orrtll.—ln the case of these districts (hf re 
was grave suapicion tliaC water had much to do willi the out- 
break of typhoid in Ihe later months of 18S0. The local 
healthoffiiiT was of opinion that polluted drinking water had 
led to epidemic cxlenti-m ol the diaeaee. There was distinct 
evidence of overllow inlo a well iarflcly imphcaled from a 
lewnge- polluted brook. There wirt" difficulliea in the way ' 
acceptance of the water theory owing lo the aiea covered I 
the disease; hut the i|uea1ion a> 
prior to the epidemic onlbnrst 
lamination of the wella and sp 



Uid thence into the walera (he liquid hl(h of privies and tlie 



le nhelher a rainaiotm 
light not have ted lo 

^e hy wnthing into the 



leakage of defective sewers. The main diffical'y In the way " 
of acceptance of this explanation lay in the wide exient ol 
the water stratum supposed lobe infected and the brief space 
of time after the siorm within which the supposed inlectloa 
of thia water stratum must have taken place. 
Lt,ngtiM.—1h.^ elucidation of the fever outbreak at Lineton, 
I ol that just named, tell lo the lot of the late Mr. John 
(ipear. In the case of Longton the lmp1lcnl«d water from a 
pdTticular well waa aupplitd either habitually or periodically 
to parts of no fewer than seven sanitary districts. Anulyaia 
proved the water lo be polluted by sewage, and the surround- 
ingu of the well were not by any meana aui'li as to be desired. 
So complicated were the interlacinga of the water aerviecs 
that Mr. Spear was unable to disentnnBle them for the pur- 
poses of determining their exict relation to Ihe fever inci- 
dence. But he held that "while the extension of the dieensa 
around various foci of infection waa probably due to the 
eiiatence of a barbarous syHtem of excrement diapoani, aa 
regarda the medium by which these several senllered and 
apparently independent foci of infection were set up, the 
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typhoid fever In Cheeler in the early part ol 1S90, waa unnhle 
to elate the exact Influence which the water supply, drawn 
from the river Dee, mi Kilt have had upon the spread of Ihe 
disease. But he found that part of the city's sewage was dis- 
charged in a crude state into the river in such positiou aa 
necessarily to l^e washed, at certain seasons, up lo and 
beyond the intake; and it waa absolutely certain that 
whenever typlioid prevailed in thn cily eucb sewage would bo 
apecitically polluted. The Dee is, moreover, groesly polluted 
by the disi'liarge of crude sewaf:" from many placea above 
Cheater. Dr. Ballard significantly added that, wheieaa in 
1S73 Dr. Frankland was nnable to find evidence n\ previous 
sewage contamination in samples of Chester driokiiig Wdler, 
he was able to do so in iSSg, no matter where the sample was 
taken and irrespective of the time of taking it. 

3/o/toi.— The town derives its wnter supply from a well 
196 feet dialant from the rivet Derwent and four miles from 
the junction of the Rye, The well water ia subjicl to dia- 
eoloriition in times of Hood, and expert engineers have been 
of opinion that the river water gains acoens to the well tiy 
way of underground chaunels. Dr. Bruce Low haa eel out 
the fall facts in his report of 1X93 to the l-oc«HJovernment 
Board on enteric fever in the valley of the Kye. Concerning 
Ihe relation of water supply and aisease as cause and elT.-ct, 
Dr. l»w stales that doting tlie laat twenty years enteric fever 
and diarrhoea have persisted in the town, there having been 
several sharp epidemics, as in 1S71, 1S7S, and iSgo. More- 
over, Ihe incidrnce of these diseases waa noticed lo be 
Sreatcst Immediately after flood times nnd afier Ihe water 
ad been served in a turhid state. Recent diminntlon in 
the amonnt of these maladies ia to be thought of aa reaultlng 
Irom the action of the engineer in ceaaing to pump fmm the 
well during limea of Hood, this fact appearing to strengthen 
the case against the waler aa a cauae of tho^e diseasi-s. The 
interchange of water between tlie ti- wage- polluted river and 
the well aeemed to admit ol no doubt. 

Penrith. — Ut. Bruce Low, in reporting to the Local Govern- 
ment Board on the general sanitary condition of Penrith in 
1S03, made reference to reports by Dr, Kubertson, thn local 
health officer, and by Mr. T. W. Thompson— Dr. Low's col. 



Penrith and a porlion of the adjoining mral district of the 
eame name. All the coses occurring up to August of that 
year— aome 40, with 4 deaths— were in persons who were con- 
sumers of water from the town service drawn Irom the river 
(iramont or from the 8tainton Beck, above the intake of the 
borough Bupply. Dr. Robertson held that atmospheric con- 
ditiona were intimately related to the fever prevalence: but 
Mr, Thompson, after full consideration given to the matter, 
inclined to the belief that the consumption of waler from tliA 
sewage-polluted beck and river woe the chief cause ol tha 
disease. I will not here apeak ol the gruas pollutions to 
which these waterways were found to be subjected ^-eacre- 
mentally and olherwiae— since I shall have occasion to retet 
to Ihe case of Penrith in a later porlion of this lepoil, where 
I the facia will be found £et out fully. 
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St. Lukr, Miild/aiiv (Count;/ if London). — T)r. Yarrow, in 
Ilia nnijual rpport tor 18113, rtOnlPB the circumetancpa attpnd- 
ing; the OL-currencp of chbi's oI typhoid (ever in reUtion to 
the U8f of well water. The well in queelinn hftB, Bomp 10 fpet 
digtftnl, tliri-e wateri-loBetB, a large nrinal, and, nearer Btill, 
anoth»-r waleruloget, the only convenience tor 67 persons in 
ao adjacent works. The well serves a total of 84 perBons. 
Frofc^eor Blokes was of opinion, alter an analyelB, tliat the 
water was polluted hy sarface draiDafie. Five cases in all 
arose in persons drinking of the water of the well, and liavinfc 
apparently iro condition In enmmon save drinking water; 4 of 
Ihn patients were employed in the works just referred to. 
There would seem to be eevcral wells in this parish, in situa- 
tions not by any means suoli as (o lend secariiy to consumers 
of their coutents. 

The foregoing, then, are samples of the outbreaks which 
find no place in my appended summary. Not that I throw 
nny doubt on the contention in the cah-es of these occurrences 
tVat they had cBEual relation wiih polluted water. But only 
tliKt 1 have regard to the fact that the relationship has not 
Hepmed to have been made out with thp same amoant of 
convincing force as in other casrs. It will, however, have 
served a useful purpiBe to hnvp here reviewed the general 
outlines of reports illustrating the claSH of outbreaks which 
are e»cladi,-d. 
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TliP onlbreakB included in the appended eommary tables 
number no fewer than 206, ranging from the year 1S63 to the 
end of tSfiy The ontbreakB are very unevenly dinttibuted in 

eint of iime, differing years showing vastly different num- 
rs of separate epidi'mics caused by polluted waters. I have 
Already stated that I have taken the year 1S5S as my period 
«f commenoeraent, but there is no evidence of any outbreak 
thenceforward that I have come across in which water was 
the mpnns by which typhoid was originated earlier than the 
year iKfJj This is not to be understood as conveying my Ini- 
pressinn that no such occurrences happened; tar from it; 
but only that they have not come within my cognisance. An 
analysis of the tables shows that in the 18 years 1871-76, 
1879 84, and 18^8-93, thereoccurred no fewer than 166 outbreaks 
OQt of the lolal noted ; 69 in the first period, 58 in the second, 
and 39 in the third period. In theee 18 years, then, So per 
cent, of the total number happened, the percentages in the 
respective subperiods being 33, aS, and 19 respectively. The 
entire period covered by the tables is 31 years. I have 
already explained my reason tor drawing an arbitrary line at 
1S58, which has in reality become 1863, and with a view of 
illustrating the care taken to settle the then too little thought 
of malterof theoriuinof the spread of diseases by the medium 
of polluted water I here give two instances prior to that year 
In whii-h, wilhont doubl, drinking water played the leadini; 
part. ,The Hmt I quote from the late Dr. MnrcfaJson'a work 
on C'mfi-u'd Fei-f'r, : 

" Richmond Terrace, Clitton, was a erefcent composed of 
34 houses. In 1847 the inhabitants of 13 of these honsea 
drew Iheir drinking water from a well at one end of the 
creBcent. The remaining linuaes were supplied with water 
from another source. At the end ot September it became 
evident, from the state and smell of the water from the 
Bnmp, that it was tainted with sewage. Eaily in October 
'intestinal fever' broke out nearly at once in all the 13 
bouses in which the taintpd water had been drunk, but did 
not make its appearance in any of the other houses. In 
■tmOBl every one of the 13 houses 2 or 3 persons were laid up, 
■nd in some a much lurcer number. The honsea in which 
thi« fever broke ont were fur Bimrt in the terrace, and there 
was little or no intercourfO between their inmates. The 
water from Ihe well was the sole connecting link." 

The second has ri'ference to an outbreak reuorled by Dr. 
(now Sir Anthony) Hom^ fur the Privy Council Odice, some 
jtun after Its occurrence. The outbreak took place at Whit- 
wick, in Leicestershire, in i8j6, and occasioned 13 deaths. 
Only one street wbb invaded, all the residents drinking the 
water from one well which, on being opened, gave evidence, 
b7 a layer of soapsuds on the top, of leakage from an adjacent 
draJn. The people were found to be rtterally "drinking 
llever;" and we ore told that " the use of this water beii>g 
fedadiuted, the fever disappeared," 
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COKSIDBRATION OF TiBPLATBIl OrTUttBURS. 

In proceeding to treat ot the several dilTerent, and ind^M 
numerous, methods by which water has become the fioiiii-« 
and cause of spread of typhoid (ever, it will be beat to 
deal with typical instances of these methods. To this (-nd 
the ontbrpBkB are firouped under various headings, accord- 
ing as they were related to one or another class of cause. It 
may not be anwise to betiin with a class all too eornnion io 
rural districts, namely pollated wells. The oulbr^abB dae U> 
these death-dealing iniquities are neither lew 1 
tween. Here are some typical eiamplee, 

WBI.LltORNE OUTB BEAKS. 

Shalloic Wflla n'ar Du<etlimi.~A moat clear case of Wsl<T- 
borne typhoid was that of Page Green, Tottenham (No, 4), 
the water supply being, for some 30 houses, from shalluw 
wells, sunk in a porous gravelly soil ; the water in one well 1 
smelling distinctly of carliolic acid which liad been pouredvl 
down a yard sink. At Wioterton (No. 7), the shallow wellall 
were situate in the midst of all kinds of abominationa, 1/ 
privies, ashpits, cesspools, and wells being in close proxj- ' 
mitv. "It IS hardly possible," says Dr. Thorne Thorne, "to 
conditions more favourable for its spread"— speak- 
typhoid— " than those existing at Winterton." Ooo 
can scarcely imagine a woise case than that of Stamford 
in 1B6S (So. 10), where wells were sunk in a Btrata honey- 
combed with eesppnols; "a subsoil in which the ordure of 
generations had been careFullystored up beneath thedwelling 
houses." A long' continued outbreak was clearly traced to the 
consumption of the polluted contents of these filth traps. 
I'erhapB one ot the most glaring inatances of persistent 
refusal to deal with a crying evil is that ol the Rotherham 
Corporation in the matter Of the Wellgale spring, sitnate aa 
it is in the midst ot the population ot the borough. As long 
ago as 1S63 the report ol the Medical Officer to the Privy 
Council drew attention to the spiing. In 1872 (No. 51) Dr. 
Ballard had to report an outbreak of typhoid in which thin 
same sprina played a part in disseminating the disease; 
whilst Dr. Theodore Thompson's report to the Local Qovem- 
nient Board on an outbreak in the autumn of 1K92 (No. lyo) 
I1RB called very special attention to this well. The water had 
been the subject ot several analyses from 1SS6 to 1891. Every 
one gave indication of serious contamination; one at leaat 
pointed to " pollution by urine, cesspool drainage, or similar 
impurity." and this of a spring ''in the centre of tha 
borough," a town of 40.000 inhabitants. Towards the close 
of 1S93 Dr. Klein made bacteriological examination of a 
sample of water from this well, and found the bacillus coli 
in abund'ince, as also a bacillus muiphologicnlly and 
cnlturally dilBcult to differentiate from the typhoid bacillus. 
Dr. Klein considered the siiring open to excremental pollu- 
tion : and the Corporation issued a warning that the water 
sliould be boiled before use. But what a pitiable spectacle 
does this case afford of local administration? 01 the remain- 
inn sources of supply to Itotlierham we shall have occaeioa 
to speak later. In the case of Worthing in 18S6 (No. 124), we 
hnve an instance of a polluted well prehrred to a public 
supply aclunlty laid on 10 the house, and that house, more- 
over, a dairyman's premleea. That the water became si>eci- 
flcally contaminated by the dischnrgCB of a typhoid patient 
iViere can be little doubt. The excreta were thnwn down tlie 
drains of a house from which soakage was finding its way to 
the well. Dr. Ballard paints a mi^e^abIe picture of rural life 
in Newlyn in 188a (No. 1 18), where the conditlona as to excre- 
ment disposal and removal were disgraceful. On opening 
up the town well he tonnd the level of the water therein 
and in the adjacent drain to be identical, whilst it was 
obvious that a free interchange of their contents had been 
for some time going on. 

Dr. W. Brown, the health officer of Stapleton, mentions aa 
interesting instance ot well cloBore, the first in his district. 
He connected 9 eases of typhoid with use of the water, 
and Mr. Etoddart, the analyst, found in the water and 
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port of 1893, sBj'B (hat fif 78 enmrlPB of rfrlrhini! water col- 
lictpd in tlieyeBT, chip.ly Irnm wells, no fi-wcr Iban 6i were 
pi llulrd, wtiilst of iBFBmplea Ircm on? village not one was 
taUi-laclr>Ty. Dr, Kirkham. theheellh (fficcrol theDownljam 
rural diBtrict, in hie revort tor 1^113. taya tbat il is next to im- 
poetitile to inenre pnrily of well wa'er in Ihc more Ihickly 

'ted villflgewliile- ■' 

Hp speaks of thi 
liolia daft in 'he back gaidi 
and lined wilh loopebiickwoiK. 

(Vmrnuviialipff MV//».— The danger of spread of typhoid by 
means ol wflle is spen to tiave astecial signiSciine*- wheii^the 
Inal conditions are each tliat, given one polluled welt, il 
fullows as a mailer ot coarse that the speeillc particulate 
mntler Unds ilswayinlo other wells in the vicinily. That 
Ihe danger is not purely imagiiioiy may be cecn froni several 
iriBiflnees in the appended tables ; for example, at ^ulton-in- 
A^hlield in 1S72 (^o, 42} typhoid waB pprend by means of 
poltalion ot tanks and wells tituale at the tiigher end of the 
jonn ; at Newark in i8?4 (No. 153) the disease drew attention 
\<> the fact that these wtlls nearer the river we'e the more 
lar^fly polluted ; while at GiessbroDgh in 1893 (No. 103) the 
direBte followed Ihelint-'of the grrnnd under eondilions which 
pointed to primary contamination ot the highest eniface well, 
and certainly all the wells eommunirated. 

iMcal Weill uniler differifg tVrmwu^o/iPM —That wells need 
not Leceaaarik be the canaeot fever spread even when silnate 
in inaaniiary placea is evident from liie experience of many 
localities. It Is the manner of Ireatirg the aclnal structure 
and its immediate surroundirgs that in large measure deter- 
mines the results of use ot the water. For instance, at Bon- 
ninglon in 1S71 (No. 16), wellf, privies, pigstjes, and mannre 
heaps were closely inteire laird, and fcvtr, introdnctd in 1S6S, 
rfmnined an unwelcome vititor for seme three years. Bnt 
while fever attacked honpes having wells so circomttanced 
and subject to no special care in the matter of protection 
from the entry ot pollating media, hoDsea adjacent to thope 
invaded entirely escaped, owing to the caielul manner in 
which their wells had been guarded from all possibility ot 
contamination, An instance of the naaiiness which some 
people will permit to find entiy to Iheir diinkine water if 
they can, is that ot n well at Bedale (No. 97) astociated with 
an epidemic of typhoid in 1877. In the trough ol the pump 
were washed all kinds ot foul apparatus, iticlnding tools end 
harrows used in the emptying of middens, with rteulling 
pollution of the well water, owing to stotpage of the slop 
arain of he pomp. 

JVelh ai Sburrft of Supply.-U will now, I think, 
have become evident that welts, as ih< v are too tie- 
qaently found in this eounliy, aie not by any mtans 
generally desirable as foutcis of drinking water ; but 
there are wells and wells, and I would not he thought ot as 
condemning all such sources. By no means ; lalher I have 
en opinion that wells prop<rty pituate and cared for and 
guarded form of all sonrcfs o( water the best and most trust- 
worthy. It is the hideous intermingling of excrement end 
water so often met with that is the chief ground ot oijeclion 
to these disease-dlsfemiratirg holes. When the local condi- 
tions obtaining are tuch that Ihey must needs cause ezcre- 
menial pollution ot the giound around houses, then it is 
high time lo clof e all wells sunk in the neighbourhood of the 
pollDtians ; aid, indeed, not larely will il be found expedient 



to do away with all wells fo 

ilogitalfoimalion of the locality _ 

to the continuing safely of well waters. One can bniHIy 
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Ick op a report on the sanilaiy elate ol a rural distiict 
~' reading of wills subject to pollution of one or an 
. ; or if by chance a distilct t>erc and Ihere is so fortunate 

, to have no wcUb liable to contamination, then 11 is gener- 

Blly one which, by means ol past fuffering through the "-" 
lumption of polluted well water, has had the lesson of i 
ciaied tilth and disease so biouyht heme as to have led to 
the adoption of mearuKB ot well-guarding aa a sanitary 
necessity. I'ri feesor H. Koch, ot Berlin, baa given much 
cere end thought tothif important matter of wells in relation 
to their surroondif gs, end lu hie paper on " Water Filtration 
and Cholera," hae indicated a way wbeieby wells may be so 
breated as relieve a disliict ficm the necepsity 01 doing 
■way with Ihete bandy and, it piopeily coKsiiucKd, piettr 



able sources of watrr supply. His remarks on the subject are 
BO perlinent that I olTer no apology for folly quoting him 

" 11 will certainly not be ea^y to arrange that wells already 
in existence, even i t. badly consliucted and dangeroufly ailu- 
ated, should be given up; but that is not always necessary. 
It will be comparatively eaay in most cases so to alter the 
construction ot the well as lo remove all danger ol con- 
tamination from above. II is only necessary to give to the 
nell the same protection, or approximately the same pro- 
ti-clion, Bgaiust contaminating perctilalions by means ot 
tillering layers ot soil such as exist in the case of a simple 
pamp. To achieve Ihia, one should proceed by tilling the 
well up to the highest waterpoint witti BTavel, and over the 
gravel with sand up to the very top. Here il is of course 
assumed that the well is already provided nilb an iron pipe, 
or, if this is not the case, that it will be provided with one 
before the'gravel and sand are put in. In this way the well 
is turned into a pump, with the advantage over othir ordinary 
pumpa that iU lower end dips into a layer which civea no 
reeistarce to the subsoil water. H it is proposed to keep the 
watersuppty of the well quantitatively intact, in order that, 
lor instance, for purpo-es of eitlnguishing fires, a certain 
quantity ot water should be at hand; there sliould then be 
erected above the highest point reacted by the well water a 
construction ot masonry or of iron capable ot litiing the uro- 
tecting sand covering ; but the last should never be less ttian 
3 metres deep. It is also lo be recommended that the pump 
should not be erected immediately over the well, but some 
distance Irom it, and that it should btput into commuoica- 
tion with the well bv a lead pipe. This would prevent the 
water ot the well, which when used tor washing and other 
domestic purposes becomes foul, from leaking into the soil 
around. Wells protected in this or similar methods by good 
filtering layers, give the same protection against the infection 
ot water as is given by the sand 61tration ot the great water- 
works. In (act. they really give a greater protection, for they 
are not exposed to the many disturbances in the process ot 

filtration and are also not effected by frost. So much 

attention is now being given to perfecting aa much as poe- 
sible the water supply ol the great waterworks that it is 
important not [o lose sight o( the dometitic water supply by 
pnmps and wells. By improving [he wells in the manner 
explained above, the spread of cholera, in so far aa it la duo 
to water, can be restricted to a great extent. It isjUBlinthiB 
respect that a great deal can yet be done," 

How far the advice here siven can or should be followed I 
do not pretend lo say. But it accords with the current 
belief that iron tubiogof adipth suffleient to have insured 
its having pasced through an impel meable layer Into sand or 
gravel waler-bearing strata will nt any rate be n means of 
raising a water free (rom impmily at its source, tince there is 
no system olfiltral ion equal to that which is natural, and any 
resulting iron in the water eo raised can soon be elimlaaled 
by a ready process of exposure and filtration. 

1 feel that hnving said somucli T may now leave this matter 

of phallow welts and pass on to consider other ways I y which 

played a part in the dissemination ot typhoid 

..■; . ...^..i. -nveiilent here 10 refer to the im- 

leading to water polluiion. 

Fissures and TyeHoiD Fkvrr. 

The existence of fi-s 
ways, as, (or example, 

excessive drought, sn .. , _ .._. __ ._ ^._ 

bably suffice if we give three instanocB in which flesnrea have 
seemed to have occasioned ontlireaks of fever. 

One is the case of N. w Herrinjjton (No. 176). in iSSg where 
the connection ot the fissure with pollution was quite acci- 
dental. The outbreak formed the subject ot a report by the 
lale Dr. Itavid Page to the Local Government Board, Search- 
ing for any poaaible source of p' lluLion ot the well with 
which the disease had been associated, he found that owing lo 
subsidences caused by colliery workings some fissurea ex- 
tended to a Buiface near a farmhouse about thiee-quarters 
at a mile distant from Ihe welt in question. He next found 
by an experiment carri'd out by means ot a targe quantity cl 
' " ■ ' ■ ' with a staple feeding 



I 



a lo be accounted for i 



Thns hi^ eslablished the direct connection of the well and a 
farmhoaBe, Diougli he could not demonstrate from wiiat 
BOnrce tlic water derived its apeciBc quality ot infect iveneaa. 
But the existence of sn uodci^round "Ieeatr"oI the well wae 
a levelntion to the local auDioritf. 

Anothernotable instance ot a fidenre, this time in the Chalk, 
leading to a wideapread digSfminiitioD of tyuhoiil, was that 
of Worthing, in 1B93 (No. igSa) where a well boring having 
been begun the attempt lo get a supply to supplement the 
general service bad to be aDandonca on account of a large 
quantity of water met with at but a short distance from the 
surface, and ieauingfrom a liaaure under circumBlances such ae 
appeared to point (o the andeeirabilit; ot using the 
wal«i. Keverlheless, in 1S93 the Town Conncil drove 
an adit trom one of tlieir wells, and oddly enough, 
met with the aame stream ot water at a depth of 
73 leet, the inrush ot water being so great tjiat the 
men in the working had lo leave their toola and fly tor 
their lives. Experiment with aalt solation proved that the 
water thus strock was surface water, and tliat in its near 
vicinity there were leaky eewers which had been conveying 
the exci-eta ot typhoid patients. The couneclionof the epi- 
demic ot lypboid with the water BO obtained was established 
by Dr. Theodore Thomson in hia elaborate report lo the Local 
<iOVernment Board. I shall have to refer thereto at a later 
since. A glaring instance of the potency ot lissures tor harm 
is that ot Stamford in iS63 Cg (No. 10}, where cesspools were 
pouring tlieir oontenLa bj' way of fissures into wells situate at 
a lower level. The laleMr. Ketten Radtliffe spoke in nomea- 
SQied terms of the slate of Ihe supply, but said that the town 
had a subnoit " in whicli the ordure ot generations has been 
caiefully stored an beneath the dwelling honaes." Svery well 
in the town was pinccd in dangeroua proximity to sonrces of 
pollnlioD. One can hardly credit the existence even a quarter 
of a centn:y back of such a condition ot things as that people 
should be found content to drink what was but a slightly 
diluted form of their own eicrement. Bnt although I liave 
oulv thus llghtlj' louchi'd on the ability of lif^iires to cause 
pollution, it is not lo be thought that I think lightly of their 
importance ; rather I have a very clear conviction that they 
have a moat signiQcant bearing on the whole question ot 
waterboriie typhoid. One has but to look over tlie re- 
cords of the tabular matter to get the impreasicn that the 
relations of fissures and poroaity of soil are together re- 

Sonsible tor much disease dissemination. J]ot 1 must leave 
e matter. 

Adits in Relation to TTruom Fever, 

r may, however, perhaps very conveniently here refer to 

tlie closely relaled question of the iuGuence ot adits in 

spreading typhoid. These adjnncts lo water service have 



in what way ihey have operated. In the case of Gunuiskke 
<No. Sa), iu iSy^ all Ihe local conditions renuisiie to the 
Spread of typhoid seem to have been present. Tlie adit leed- 
iog a reseivoir was driven in porous soil, and the ground had 
a Bleep gradient ; added to Iheee points was tlie fact ot the 
oocairence of two cases ot typhoid, the evacuations from 
which were thrown on a dust heap, the rain being excersive 
just prior to the general oulburj*t : the water having nn- 
doubtt^ly btcome speciOcatly fouled by these patient's ex- 
creta. Our second instance t» somewhat out ot the common, 
being thenow historic case of Cati-rham (No. 101), where in 
1879 a hiigeepidimic was caused by spt'ciGc contamination of 
the w&lrr service by reason of Ihe purging in an adit ot a 
workman who was solTi-ring trom typhoid fever. His motions 
■re known to have been copious and frequent. A third case 
to which we may refer is that of Worthing (igS a), just 
tnenlioned in relation to its Bvsure. There was an adit that 
had been receiving the surface water and the contenla of 
leaky sewers, and had not the Town Council driven the extia 
adit of i)l9J in the very dirccliun in which the well of 1SS5 

had 1 11 ougwith satisfactory results tlie town would no 

I I . n spared the loss of many lives and the ex- 
li-.ODo towards ihe extinction of the typhoid 
1,400 cases. These inetanL-es suffice to direct 

il.i- importance ot looking to it that adits are not 

j_:^.;i:i iininaldy and without having regard to the 



conformation ol the ground above them. Tn future it fa lo 
be hoped that when any sudden rush ot water is experienced 
in the course of driving an adit the eource of the incoming 
water will be traced with exactilude, and that in every Instance 
the geological circumatances of the locality will be minutely 
stndied beforehand. In any case it is sincerely lo be hoped 
that adits will never be made in the vicinity of any system of 
seweis. The case ot Worthing illustrates the exli erne danger 
of well water derived from a district on which are situate 
any sggreKale of housps. Kapiclally will tliie danger 
arise where the geological conditions are suoh that lis-urea 
are liable or likely to occur; as for inalance on the Chalk 
formation. 

I.iBouRBORNK Typhoid FhVER, 
The instances in which the carelessness of workmen has 
led to serioUB spread ot typhoid fever are by no means rare, 
and they may be considered aa cases in which Qie digcase an 
a waterborne fever should never have been lieard ot. I may 
qaot« two instances in which outbreaks have nudonbledly 
been caused by the medium ot workmen, and one in which / 
suspicion attached lo Ihia means as a method ot spread. The 
first is the case of Eagley and BoUon in 1H76 (No. 85) where 
fouling of a brook used for dairy purpoaes at a milk farm was 
broueht about by the evacuations of workmen, there being 
abundant evideijceol the use ot Ihe banks and bed ot the 
brook for purposca of defiecation by individuals who had 
suffered from diarrhceal disorder auspicious ot typhoid ; this 
latter disease being subsequently spread by the milk from the 
dairy in question. The second instance is that of Caterhara, 
previouslymenlioued.in theearlyiiartof iSjg (No. 101), wheie 
a workman in the workings fell ill of enteric (ever whilst 
employed in an adit between two deep wells, and who speci- 
fically contaminated the workings by his frequent and 
copious evacuations. Upwards of 300 cases resulted, with ai 
deaths. In the thlid instance, tliat ot Worthing in liioj, 
and already referred lo (No. igSo), the health oflicer ot the 
borough (Dr. Ke11y> had in hia poaaet-sion evidence of the 
fouling of a new heading at the wateiwitiks, ^iid intimately 
connected with Ihe epidtmic, by workmen, buchcxcremenlal 

fattution as he knows to have taken place was regarded by 
im as perhaps accounting for the early manifestation of the 
disease, but no evidence was forthcoming as to any lyphoidal 
illness among the workmen, though the entire absence of alt 
mild attacks among them cnnnot, ot course, be completely 
vouched for. But however this may have been, enough has 
doubtleaa been said to show what a seriona matter it is to bo 
depending on the good health and good condu:^t ot men 
employed in woikings having relation lo water services. That 
the chance ilhieesol one man can have as its consequence the 
amount of euflering and dealli which were caused in the first 
two instances referied to above is not a pleatant thought, 
and the difiicuUy of guarding against recuriences of a Tike 
sort is not the test unpleaaant part about the matter. The 
past occurrences of this kind seem to call for serions notice at 
the bands of employers of labour in suih undertakings aa 
waterworks, with a view lo the issuing of stringent insiruc- 
tions to the men that the calls ot Nature are on no account to 
be obeyed excpt in places set apart tor the purpose, and it 
shonld be the businees of some sauitaiy clBcial to see to 11 
Lhat such places aie provided. 

Watkb Contamination dt Leaky Sewers. 
The importance of having a sewerage system that shall be 
free from all detects of consLruttion cannot be overes-timoted. 
The evil consequences attending the nae of sewers that have 
been found on examination lo be leaky have been on only 
too many occasions sadly evident. As illustrating this point 
I may refer to five instances shown in the tables to be pub- 
lished later. The cases quoted cover a large period ot time, thus 
giving the idea that the dangers are potent to-dsy nrilees ihan 
a quarter of a century ago, At Guildford, in 1KG7 (No. S), no 
condition other than water supply could be found which 
could be made lo fit the circumstances of a fever prevahnce 
wliich in its earlier manifestations attacked only lliose 
persons consuming water from one particular service. Tlie 
curious part of the matter was that the houses affected were 
supplied tor only one single day with tlie implicated wnier, 
that, namely, from a high-slanding rebcrvoir prtvioualj filled 
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with water from a new well. Tlila well was sunk throngh 
porona Gtralum of Cbalk hi tlose proximity to vnrioaB newer 
one ot whidi waa found to lealt in. several pirfcea, almost 
(wrtainl)^ pollDtiiig tlie well. The second ioBtance wfta nc 
leea carious tban that jasC named. At Bramham College. 
nrar Tadeafitei, in March, 1669 (No. 12}. a large namber o( 
typhoid cases broke onl EimallaDCODaly. rafet of them i 
nbstaiDPra. Inqniry ae to Ihe caaee led to diacovery that 
dmin that had carried tht* excretn of two iniportt^ cbbcb i . 
fever paaaed over a soft water tank, and that at thia point it 
was tlirowing (<1T iiB coulenta by way ot a rat-hole, the con- 
taminated water of the tanH in turn leaking over on to the 
etonewntk of tlmadjitcent well, whii'h fntriiithed the supply 
of drinking water to thf C>>llege. An inatnnce ot s diBgUBling 
character was that o( the Newlyn ontbrt-ak in lBa)(No IIS), 
where all the early cases were in conanmers of the water ot 
the " lown well," no other condition in common being di 
coverahle. Between this well and a contigaouB and Bolilary 
main drain there was free interchange of contentB. Another 
(■irmmstance that dubs this case as a bad one is the fact that 
the outbreak was kept from Ihe knowledeo of IIlp c 
manit; by order ot the sanitary aathority. A flogrant 
inatance of g^oiiB insnn'tnry conditions was that of Fare- 
liam in 18-5 (No. IGJi, where in connection with a 
smart outbiedk, numbiiing some 150 cages of typhoid. 
It waa discovered that walei mains and aewera were 
actually in direct relationship, whilst thf re waa also 
ei^ually unpardonable continuity existing between service 
^>ipeB and waterctoset pans : moreover, the water supply wab 
intermittent. I shall in this place only give one more refer- 
Pace to the terrible rcEUilB tutlowlnK apon the retention of 
leaky sewere, this last one being still fresh in the minds ot 
most people. I refer to the epidemic at Worthing in 1893 
(No. lS8a). Here, as has bfen already abown the epidemic 
had clone relation with a tiesure in the Chalk, the Assure lead- 
ing right down to a heading of waler which bad become 
BprclQoally poUnted, and had in tarneontflminatpd the whole 
supply with which it waa connected. The causal relation- 
fthip ot leaky sewers to the epidemic is moat marked, seeing 
that the sudden multi^^licalton ot ca^e^ in early July is to 
be attributed vilh much probability to the pollutir>n of the 
heading in quealion by the excreta of typhoid patients car- 
ried by deln-tive and leaking drains on either side ot the 
fissure, The cases in April, May, and Jufie, the excreta 
from which would pass along these aewrra, were by no mean* 
tew in number, aim the probability becomea almost certainty 
when we consider the circumslances around the rent in the 
Chalk Into which (hese spfcifitally eontamiuated sewers were 
able to disgorge parts of their conteuta in such a position as 
to render the pollution ot the water much more ti>an likely. 
The circamstancca ot thia mopt unhappy outbreak are ren- 
dered the more regrettable when we remember that the reten- 
tion in their place ol old leaky, diitused sewers pinjed no 
nnimportant part in the pollution ot the ground around tlie 
fiasared water-beaiinK strata in which the heading ot 1603 
was driven immediately below the ^pot where former attempts 
had demoiisirated the presence ot doubtful water. 

Thus it ia seen how great is the causal relationship of 
leaky sewere and waterborne typhoid. The lesson has been 
dearly taught that the utmost care is called tor in the laying 
o) senerB in the vicinity ot either waterbearing ^oil or water 
raaiiiB. Not only, hov/cver, should care be exercised in the 
lay Ingot sewers and drains, bat where there Is the alightest 
chance ot the leakage of their contents Undine a way to the 
water service, more than ubufU attention should be bestowed 
on those peetious ot the syetera, 1 shall have occa.'iion to 
speak on thia subject In connection with other outbreaks ot a 
character not far removed from those ot which I have been 
here treating, and where the sewerage has had much to do 
«lih fever prevalences. 

Ball Utdbahtb. 
The use ot these contrivances has more than once beeo 
dtH-med a likely means ot disseminating disease, since in cer- 
tain circumstances they allow free ingress to water mains of 
di-tritna from roadways. Indeed, any tilth in the vicinity can 
gain access to the hydrant box, and. during periods ot inter- 
ion ol water service (when the ball would naturally tall), 
I Suds its way witbin the hydrant, to be sacked thenoe into the I 



mains at the first opportunity. Dr. Franklin FarBons, of the 
l«cal Uovernment Board, has discussed -the theorir of In- 
fection of water pipes which have been lltted with ball 
hydrants in his report on enliric fever which occurred In 
Cowpen in 1886 87, the report, however, only being made 
alter the Ispee ot some lour years, in 1800. lie shows that 
there may well be danger in the use of such hydrants, as they 
are so arranged that with any loss ot pressure in the main 
the ball mnst ol necessity fait, when no obetacle remains to 
the ingress of either air or liquid into the pipes. The 
liyrtrant is a vertical branch pipe, containing a gutta-percha 
ball, which under ordinary circamstances in kept pressed by 
(be water against an oriHce surrounded with an India robber 
seating, BO that no W4ter can escape nora<r or water entei the 
pipes. In these conditions it ia not to be wondered at that 
I he lowering ot that pressure on which depends the retention 
of the ball in its proper position should be a distiuA danger. 
At Cowpen it seems not to have been a rare sight to witness 
the contents of ashpits— inclndiDe night soil— standing over 
the iron boxes of the bydranta during periods ot emptying 
IheB'' receptacles. Where the mains weie laid with steep 
gradienti there wonld be the greater danger of Insuclion ol 
>-ir and Qlth, the hydrants at Ihe upper end of tb« main being 
iri a position such as woubl favour the entry of liqaid. etc., 
Fcpecially where, as in Cowpen, there was frequent lack of 
tiTcBBUreot water aervice on account ot shortness ot supply' 
l)r. Parsons could not but think the danger a real one, B'ld 
this had evidently been the thought ol the local authority, 
since they had brought in the practice of sending round a 
man to see that all the hydrant boxes of any section to be 
turned olf were clean. I have not ineluded an account ot 
this experience at Cowpen in my appended summaiy, as there 
was diderence of opinion as to the ex*ct cause of the outbreak. 
But I may well reterlothe theory put forward in the caseot the 
Worthing epidemic ot IS1>3 (No. 1984), where Ihe action ol 
ball hydrants was called in question aa possibly elucidating 
the myelery attending the ontbnrst ot typhoid at West 
Worthing and Wi-et Tarring, where ball hydiantB were in aee 
on tailing mains. Pr, Theodore Thomson, in his report, 
says that the boxes were often the receptacles ot flUh, which 
had gained access by way ot the ki-yhole in the box. And he, 
by actual inspection, found that when the engines bnd tor 
some hours ceased pumping, the majority of the baliB had 
fallen, thus permitting the ingress ot infective material from 
the roadways Cut no positive evidence that contamination 
ot water mains had thus been brought about could be lound. 
NevertbeleBS, the danger is sufficiently appreciable to make 
it axwint ot insiatance that no mains should be permitted to 
have affixed to them these andesiiable spparatus. Worthing 
i'sell had retained them, notwilhbtandiug that the healtn 
cfflcer(Dr. Kel'yjhad in 1892 attributed a localised outbreak 
of typhoid to iufecMon ot mains in the same vicinity aa waa 
in question in 16t)3, through the Instrumentality of tbe«« 
ball hydrants. 

Watsb-uais T.bvbls ind TTPHOin Fbvba. 
One can readily conceive that there are circumatnnoes in 
which the question ol levels of waler mains would have a 
very important Iwaring on the incidence ol fever distriba- 
tion in a district which had been invaded by watvrborne 
typhoid. This point has been already referred to in com- 
menting on the ootbreak at Worthing ot 189) (No. liisb) 
where the disease in its incidence on West Worthing and 
'"-t Tarring fastened on those portions which laid low ia 
ion to the wster mains. The theory held there, and 
generally in respect of localised oQtbreaks of a like naturn, la 
that any material gaining access to the uncharged water 
iiiaina wonld, as a matter ot course, gravitate to tlic!r low« 
levels. That this theory Is a tenable one no nof. would care 
' 1 deny. But there is anotlier way in wM*h the levels ol 
alerpipes are seen to have a probabl'- eitiaal relationship 
ith typhoid, and that is that only oce section ot a watM' 
iTvice may be polluted, and thai this particular section mav. 
a account ot the level ot the distributing re_ 
tpable ot dirtributlon in only a circumscribed n 
district served by it and other Boarcca ol water. That the case 
here supposed is not a mere hypothesis is seen from a conaide- 
radon ot the circumstances attending tbeouihreBkof typhoid 
at AUierstone in 1S93 (&o. 109), where the disease was related 
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HiAiM&tfiminiiUonotoneBMUoti only of the pnblio watir 
rvipp. That the oatbrtak was one ol a walerbonie char- 
ier IpnvcB no opportunity lor qafetion if the data be looked 
b, and ihat one portion of t)ie servioe was implicated ia aleo 
np'r demonstrated by the fi^urps which Dr. Wheaion, ol 
ftelicdl Government Board, ii able to ttdduce In tavour ol 
WB thesis . Of the circamstarees leading to contaminntion 
tlbepirticalar water I slisll have to ppt'sk in other connce- 
mi, sathi'it it here that the contHminaclon was Inlly made 
bt and that we have now merely to consider the part played 
i the means of distribution ol the water. 
^Looking to the intercat attaL'hing to tbis on'break I have 
IP trod need a reduced plan of the diatriel affci'ted from Dr. 
Wheaton'a report, with a view of leading to a betier under- 
Btnnding ol the bearing of theleveU of tlie epidemic area to 
theoatbienk The portion of the plan shadi'd most deeply 
eonstttates the "epidemic area," and lies at the lowest levels. 
Tiie imo'ioiled ( ■ Ontwoods") water ran in the pipe t-rminat- 
iiig at the Uieek cross at the juuclion of Sonth Street and 
Blniiori t^ireet. During the time of chief epidemic manifpH- 
tiHlinn ol tlie disease this water was nightly turned into Ihe 
InainH by b^ing joined to the remainloe pipe In the Coleshill 
-vie- bein^ nightly turned 




Main (jtbbbts and Wateu AI 
Otf on neeonnt of fear of water famine it it were atiowed to bo 
<y>n>t»nt1y flowing to tlie distribnting mnins. In these cir- 
enmstancea and in view of Itte large amount o> wnter used by 
the reeldeDte of this portion of the town, ih^re wonld be 
almoH'- no W4ter in the mains when the tmplirnted "Uut- 

r was tnraediuio the pipes each ivtning. 



Now the levels of the district are snch that this " Ont-^ 
woods" wateron admiBsion to the mains would tiow first ■ 
all to the district north of the Greek crosa. namely, down | 
Station Ptrret, tinder the railway to a dead end at the foot ot 
the canal bridceat WatllngStrert and along the northern 
half ot Long Street back to UoUehill titreet and thence to i^ 
original stoitlnz pUee. Tbe levels respectively of Ihe Athrir- 
stone maioaaiid ol the fonice of the i)niwood8 water were 
Hocb that little it any ot the water IhttB iidmillrd Inm Oat- 
woods cenld, having regard to the prrsiiure. reaeh the dia- 
trict ponlh of CoIeRhill iSlreet. In recpect of these two dis- 
tricts thus naturally formed For purposes of water di'trihution 
Dr. Wheaton snya that the difference of level telireen tlie 
dead ends of the two was seven feet 

" Water conid therefore circnlate round the northern lenp 
when the pressure would not suffice to mable it to oireulftie 

round the sou'hern loop It tbe whole tiyatem of mainB 

were supposed to be completely emptied, and a small body of 
water then tomed at low prpS'ure intu the main leading fiom 
the reservoir, the water would fill tbe whole of Ihenortlern 
loop, including the long main ending in a ' dead end,' bt^foru 
any of it would puss mto the southern loop." The loenl 
surveyor was of opinion that tlie preaeure wfis never soch aa 
to carry the Ootwocids water Into the mains in the sooth- 
western portion of the district. The locality, being inhabited 
by people who In the nntnre of their orcnpation had to riee 
early, was one In whieh they would, in drawing off water at 
an early hour, be more likely to draw off the Untwooda water 
than persons residing in other parts ol the town. And in 
addilion. as in some way perhaps showing cause for undue 
prevalence ol typhoid in this locality, the residents bad the 
fountain at the Ijreek croaa to whieli to resort lor this same 
Outwoods water. Tbe season dnring which this water was 
nightly lurntd into the mains was but a short one, but while 
it lasted no less than 93 per cent, of the nnmerous cat-eg 
aiiring occurred within this epidemic area; in the next four 
weeks aa many hs S3 per cent, so occurred. There wss B 
spfcial incidence on adult males. The evidence here gives 
seems to me to be pretty conclusive ot the nctency tor harm, 
within the special area of epidemicity, of the contents of 
tbe low lying water mains, whilst the configuration ol (he 
gi-ound. aaved fbo clofely adjacent streets from sharing the 
same fate. Butjct another factor in thecontinunnce ol the 
fever in this fame northern low-lying (rotion ol tbe town litis 
to be considered. It is that the specific poieon having been 
nd mi tied to the mains may have become multiplied in tlie 
Ions pipe ending in a "deadend" at the canal bridge. Ata 
point where the dip ol the pipe takea it under the Tailwny 
the deprefsioti is suoh that Uie accuii-ulated water is peihnp4 
never wholly drawn off, the germ ol the dinea-e iocreasirg in 
the stagnant wnter, to te riiotributed every time th»* water 
newly admitted into the main came in contact with the 
Btngtiflting contents, cnnatant mixing of the waUrs nt this 
point leading to ciintamioalifD equally constant. Here, 
'" ' "^ ~ " ' " " that the waler from the main was entirely 



t of 1 



direct evidence as to this theory ci 
a feasible one. 

11 is easily to be c 
drawn from the mail 
depression could be ii 
'- - the epidemic a- " 



11 not be fouiid. But ii 



ceived that when water was rnpiiUy 
some ol the stagnant water frttn this 
his way drawn into the loop eupply- 
ind consumed there. That the cir- 
cumstances of this moat interesting occurrence of typhoid 
fever at Atherttone alTord indication of a special danger 
attaehing to low lying Inca'ities at the perip'ieiy ol a water 
aiiurce, when pptcifieally contaminated waier is distributid 
thereto, admits to my mind ot no doubt. The incidence of 
fever on low-lying atieets thus citcumsfanced both in this 
case and that of West Worthing and \Ve*t Tarring having 
been so ably described by Ura. Wheaton and lliorapon, 
should lead sanitaiy olficers. when incidence of a like nuture 
coroes within their ken, to ascerlnin whether water may 
not be concerned aa a medium of cause and spread, 
and whether tjie local conditioi s are sueh as to have 
led either to (rravitalinn, with chance ol subsequent stagna- 
tion, of iofective material to the luwer levels of the distribut- 
ing mains, or to the gravitation of water already possessed of 
iiiTeclive quality to the low level tcruiinal pipes, and to these 
alone. The matter nill arise in tbe next heading treated. 
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_ -cnoB OF AiB, ETC, rNTo Watmh Maixh. 

There ciiu be tio qucelinn of Die vast amumit ot liRTin to 

^PB)th cRQi^cd in time piHt hr the notion ot impfrfect water 

8 nud pipes in admiLting miirbifii! maCerial both daring 

iniermlBaiona ot watpr trrvide Hud when lunninft "fall,'' 

T1)»pcsBibl1it]rof the entry ot such mAteiial when iutermia- 

iton of wa'er was known lo have ocearred whb nt-vtr mni^h 

1oubt«d, il ind^fd it evt-r was doabted ; bat the tlieory that 

rininBriinninKfall i'ould alaoacl ae meana for coudaoting 

ulcirfe raslt-rial by lateral ineaetion has not been held ut 

jrovi-n lor very long. It is the kaonledtfe o( Ihe now well- 

atabliahed (act thiit pipea incur this danger even when the 

lormnl water prpflsure ia maintained tbat glvcd eapecial 

significance to the operaMon ot auch a aabtle toe to the 

[heflltb and lite ol man. We now know that when water is 

MBHiingthrough a pipe with great velocity, where there la 

ireatest velocity there will be a partial vacuoin; and if the 

lipe chance to be placed in commuuicslioii with the outer 

Jr— whether Ijy aeeldent or oil u-rwlse— there will enaaB 

Ut'ODg insactlon ; the greater the doir ot water the greater 

"" ?ing the power ot inaaolion. Sir George Baoliaoan hati well 

'I forth tne aapecte ot the ease in its relation to dlaett^e 

I the tutlowing wurds; t^peakiiig ot Indraazlit ot 

aterlal htiving oconne 1 (hroogh a:iertarea in the aidea of 

i^eB mnning In)!, he said; "(1) The latrrnl incurrent la 

'reely produced wliin the woter pipe is desronding. and 

nhm Uie pipe bulow the hole is un ohsir acted ; (2) it the 

[Jorce of waterflow In n deecrnding pipe be moderate, a 

loderate degree of ohe'raction bi-low the hole doea not pre' 

^nt lli« ineuireiit I {9) in hotiEontal pipea ot unifoim calibre, 

'hen the Uow la etrong, or the pipe beyond the hole is long 

VT when the end ot llie pipe is at all turned upwarda, the in- 

arrent does n'>t take pliiee : but (4) momentajy interlerenee 

with flow, a tfigo, or momentary redaution of obBtrnction, 

n frmte, allows a momentary incurrent through the hole; 

(Si incurrent through a lateral hole takes place with incdm- 

parahlf greater eaae when the hole ia made at a point ot cou- 

Btriction of the water pipe." 

1 have now to refer to aoroe ot the principal inatancea In 
which the ineui'tiun of motbiIlr> material into water pipes haa 
been found to have direct caasal relationship with outbreakn 
ipt typhoid tever. The case to which I wonid Drat direct 
"ittention ia tlint ot the historic outbreak at Bberbiime in 
•»x\y 1S73 iNa &3), inveetigated by Dr. Blaxall on behalf of 
jhe Local Govemmtnt Bimrd. llrre it was found, after 
raretul study ot the facts, that the digeoae had bien canaed 
by Inauclioii of air into the service pip^-s Irora cloaet pans 
during intermiesloofl of water sappfy, typhoid fever being- 
I'reeent already in the town. There wa a eudden appearance 
of the ttver. after a nightly irtermiBBino of the service in the 
month preceding thia epidemic manifeataliun. Daring th» 
wliule prevalence the ratio of altai-k on housea on the par- 
ticular water aervite waa £9 per cent., aa compared with only 
tlie othtr Bervi''eB. The lespon taaghl oy Ihi* invacion 
of the town waa not learned in vxin.oa tlie annitary authority 
set to work to repair the detects bron^bt to light, and the 
iljirect eommnnicalion between water pipes and clOBela was 
generally cut off. But that the work had not been thorough 
was nnlortnnately shown by the occarrence ot caaes of 
typhoid onder identical coDditiona in 1802 (^o. 135). That 
lljjs later manifeBtation waa liitiiled as it was may tairly be 
referred to the aciivity ol the sanitary authority in the 
matter in the iuterveuiug years. The outbreak waa confined 
lo four hoQsea. or rather three ot toar liousee, having one 
.condition in common, namely, direct connection ot cloaet 

CiS and water pipes. Now the aewers of Kherbome had 
n already open to intectlon by the excreta of autt'wdeat 
ilyphoid coses. The direct connectioOB in tlieae houses 
Weemcd the only ones remaining in the town so tar fts I cin 

!;Rther, There were ten at lacks in tjie three (school) honsra 
nvaded. the fonrlL, escaping, house being iuliabited by 
iKdults only, and these nou'water drinkers, all those altauked 
*" ing, on the other hand, water drinkera. 

My next illustrntion is that ot Hull in 16T1 (No. 73), when 
iiand uliere a very large number of typhoid cases arose in cir- 
cumstances which led to confident assumption ot drain air ns 
-Uie cause ot the epidemic. Dr. King, the investigator, hnd 
ilila atli-nlion drawn to the vast amount ot air espelh'd from 
walerpipea on the opening ol some of the tapa, this air at 



Tcnalvi ly. The smttl ot the water wv nlsd 

Thia air waa, Dr. Kln^^J 

in ihHr course along I hB'l 

. .._ , __..._. ra. He hnd every reasoaw 

ui ti'iirve that botli loul nir and luul matters had nm^ltf 
facility of enlry to thepipeaand mains. The wiiter se— "— ' 
was eapeciiiliy intermittent ahijot the time of the epidi 
In the case of Over Dai wen in the esme yrnr, lH7*(So. 73), 
there was widespread disHater Ibrouab the tniilty construe- I 
tlon ol a water cjudiiit. Upnarda ol 'J i) K) nttacks were hfxrd f 
ot all claasea being afffcled. The partlooUr way lu which 1 
contamination ot water was brought about waa by entrance I 
to a water condoit, having imperfectly secured joiulB. ot tbu 
contents ot a wntercloBet drain ot defi ctive c instnicli >u autt 
I'hoked condition, such contents consiatlng partly ot eicrelk 
from an imported case ot typhoid. The aaitdennesa and unl- 
verHslity of the epidemic la shown by the fact tbut some 
1,5(^>0 cases came under treatment within a space ot l)iri.-o J 
weeks. At Tideawell, in Derbyshire, in IfiTS, Ur. Thome 1 
Tborne chronicles a amall outbreik (No. 8ti), caused by Insno- 
tion ol spi-cilically fouled air into a small water main by J 
means ot an open tap leading from a cloaet pan in which the \ 
»-xcretit of two tyiihold patients bad been cant. The last 
illuBtrittinn which! ni'cdgive in this connection ia that ot t"" I 
well known epidemic at Monnlnin deh In IA8T (No. 165). and 
which was so tally investigated by the late Mr. J<>>in i^^pi-v. J 
from July to October 51.1 cases were recorded, 3t proving j 
t.ital, and 88 per cent, ot the attacks being among con* 
Burners ot the pabllo wsU>r supply. 01 »l)i bouses snp- 
plii-d from a particular main tx<iuw a detectire Joint, to I.m i 
referred to latlT on, 67 per cent, were invaded la the I 
"epidemic area "drawing water from this main, 8« per cent, / 
ot cases occurred, agninat 12 per cent, iu adjnci-nt I'^cali- I 
ties. Moreover, there were miiny who, having eotfi-n d I 
outside the epidemic area, neverthele^a coniracl^d the dia- I 
ease within tbat area. The evldem-e whifih Mr. t^pear biiiigB | 
forward in support of lila cont>nth<n that the epidemic wai I 
due to contxniiualion ot water m^ina is both Blr>)ng and \ 
plentiful. I need not In i*e follow every sti p of tie way hy i 
which he ulttmati-ly arrived at the conclusion that th"-'" 
chiel must lie wili>in a very narrow ciiiiip-.ss; nrv im 
reproduce all the data which go to lortily his thesiF. SnITi'a 1 
it tbat by 'vety cnrcful inqu'ry and logical rfasiming Sir. i" 
Spesr eliminated all known cauiii'S ot typhoid other Ihaa \ 
water ; and by close study ot the Incts a» they were seen to j 
nriEeln r^-lation to water and tever ns cnuie and effect, hft I 
soon saw that the "epidemic area" whs limited to a most I 
cirenmseribed portion ot the dUtrlct. llnving found that I 
the area waa thua limited, ho set to work to diaoovcr tha ' 
particalar Inetor acting aa the wri cava ot the epidemic. iAt, 
Spe.ir establiBhed tha point thftt the faclvr in question waa. 
a polluted water main— the Oxford Htreel raain-and further 
tliat the coinmenci'inent ot ttje second 16U yards Of thia maia 
was the place at which tever infection, saining access to the 
. water, would avail to produce an incldencu ot fever upou 
houses such as actually showed itsnit. ■' It was almoat pel-- 
miBsible to hope," flays Mr. Spesr, In vitiw ot the ividenee 
adduced, "that one could have foretold the very spot i>t 
which to find adetcct in the Oxford Ulrvvt main permitting the 
en'ry of specillc contamination." There Wfre, however, 
dimonltiesinthe way ot such viwislon. The Oxford t-lrii-t 
MiHln was rclaid in 1H85, in a very careless mnnner ; mostly 
at night, and by private contract. " Accordingly the main 
was carried, without any specinl precautfon. imm<^dialelv 
above, alongside, and ev>'n through, old rubble drains ; and 
when, in the course ot the trenching, pipe drains were cut 
through, no trouble appesra to have been taken to replace 
them.'' In thiB main, and that of Henry ftrcet adjoininK, 
leakage wiia diacovert-d at t*-n dlIr^^^nt places. As one iwult 
ol the cirelesa laying of the Oxford Street main. It waB 
at different poiuia from time In time bathed in refuse 
matters; and habitually, at certain points, in sewnee- 
contaminated air. For tlie rest, I quote further frbm ilr. 
Spear's report : 

"At any time ot intermission it is plain that tlie Iraky 
wat*r pipea'were at liberty to discharge their contenli 
through any opening at a lower level, und that they wonld 
convey, nul only Ruch wnl*r Ra rfmained in Ihtm, but tho-'O 
milters also wiiich iiiteted at the poiuta ot leakage. In 



flhort, the leaky pipes woald set ns eo many means of drain- 
ing llie gTonnd in which they were placed. Patteiog Ihroagli 
or aloDgeideold rabble enlvcrlH the; would take up loal nir 
and liquid Irom these calverta and from the soil arouDil, and 
wonld deliver these matlers at low levels (if not during inter 
mission, on the tirfC renewal of Bnpply)for consumption as 
'drinking water.' Intermission of water current, however, is 
not hy any means essentinl to the introdnelion of foreign 
matters into water pipes. Under vsrious physical conditions 
very power I al insuction of external matters into a tall flow 
ing w-.ter pipe can take place. Some of these conditions were 
coneidered in a departmental report on Croydon in 1875 
Bnt the fact of this lateral inanelion into water pipes ' rnn 
ning full' is not aniversslly known, and certamly is not 
known as It ought to be to many of the engineers who under- 
take the Tesponsible bn^iness of lajing water mains and 
other wal«r pipts. The circumstances of the Uxfoid Street 
main are such as would appear to well fulfil a number 
of the conditions productive of lateral incnrrenta during 
the continuance of general water flow. It is a de 
Bcending pipe from its comoiencemtnt to some 1^ 
yards below Oxford Street ; there it is carried in. 
in fnll diameter, to large colliery workings, where for the pur- 
pose of supplying boilers, locomotives, etc., it has been the 
cnalom to lalie from time to time veiy la<ge draughts of 
water. Again, at the commencement of the main, a twin 
branch (6 mch) from Prjce Street is eiven off to join the eys 
t«m on the other side of the river. Usually. I am assured, no 
flow of water occurs through this pipe, but under circum- 
stances leading to diminikbed supply or larger contnmption 
on the Caegarrovr side, itwonld be, peihaps, suddenly fully 
drawn upon. It reanlts trum the foreeoing observations that 
daring iniermissions of the service, large contamination of 
the wdter of the Oxford Street and Henry Street mains must 
have occnrred, and that contamination, allhongh on a com- 
paratively minute scale, during continuance of snpply is prob- 
able. Chemical analysis of the water, and still more micro- 
scopical examination, afford important conflrmatoiy results. 
Br. Dapri!'. tA whom samples were sent for analysis, reports 
that water taken from a honse tap in Henry Street, before the 
nightly inlermission of service, was pure, while that from the 
same tap after intermisBion gives evidence of animal con- 
lamination and of the appearance of lew forms of life. 
Water from a tap in Victoria Street (Mi^kiu) showed 
eimilnrdeterioration both in the night and morning sup- 
plies." 

Cbbbpool Pol lots o Watsb, 
Cne might be qaite sure that such abominations as cess- 
pools would not be witliout evidence as being the means of 
causing pollution of water and consequent disease. If I 
quote only one instance it is not because there are none other 
that I could refer to, bnt only that tbe example is one of far- 
reaching harm wrought by one leuky cesspool. That cess- 
EooIb, of whatever constrncHou, shontd be allowed to persist 
I bad enough, bnt that lealiy contrivances, whose chief aim 
seems to be to rid themsi-lvea of their contents, should be 
permitted to be made is a blot on oor sanitary escutcheon. 1 
am well aware, of conrue, that tiie question may be asked. 
What is to be done where tewers are not available, and wtiere 
housFS are not aggregated together in any numberf 1 would 
make answer, At the worst construct a cesspool that is water- 
tight, and such that its contents shall be easily capable ol 
bein^ emptied at short intervals. But in the case of the out- 
breiik ol typhoid at Tolcarne. near Newquay, Cornwall, in 
18T9 (No. 104), a cesspool had been bnill in a loose soil, and 
not only so, bat was in a leaky and altogether ill constructed 
condition. So aitaale was the well that served tlie terrace of 
bonses making use of this ccEspool that the contents of the 
latter soaked into tbe well; the residents were therefore 
virtually drinking their excrement in a diluted form! In 
this ontbreak 18 casM occnrred in three houses, 12 oat of IK 
persons being attacked in one bouse. It is no wonder that 
the model by-laws of the Local Government Board whicli 
have relation to the construction of cesspools should beat 
their present strict nature ; and it will be well when those 
Bathorities who feel nnable altogether to dii^card cesspools 
shall have not only adopted oDch by-laws, bat deteimine to 
, enforce them. 



Fbost iFD Tbaw tn HBLiTTOB TO Ttphoid FsTm. 

That such factors as frost and thaw should have any direct 
bearing on waterborne typhoid seems, perhaps, at first sight 
nnlikely ; bnt a closer study of the subject will soon show 
that these are very important factors in the spn-ad of fever. 
I can best demonstrate this by referencetoinstiinces in which 
Ihey have seemed to plsy a, part. The first case to which I 
make reference is Malpas (No. 27), where in February of 1871 
a easo of typhoid fever proved fatal while a hard frost waa 
prevailing. So severe was the frost that no water conld be ' 
obtained from thewoiks. Bat soon after a thaw set in " tbe , 
sewsgeirrigated sarlaee ol the fields was thawed, and the I 
inhabitants began to drink water juRt adulterated with the 
pent np sewage of weeks," probably inlec'id by human 
excrement. & month after the first fatal la e the disease 
sadden ly broke out in ail parts o I the village. Only thote, 
however, obtainirg water from the lower portion of the 
village were attacked, their supply being takt-n alter it had 
been conducted through sewage-polluted meadows. School 
childiea from outside who were attacked were both con- 
sumers of the implicated water and ustrs of the infected 
school privy. A very remarkHble outbreak was that at Crosa- 
hltl, in 1^75. the village of Eagtetham also being invu'veil 
(No. Til), and one in which a hard frost and eubseguent thaw 
b Jth had part— the first as a relarier of the prevalence and 
the lattfiT as the means of rapid spread of the (ever. The 
facts are as follow : 

Typhoid attat^ked the Inmates of a farm In Kovemb i 
daring haid frost which lasted some five weeks. The Stoola 
of at l^ast twenty patients from adjacent houses invaded a 
month later were cast into privies which drained— as did also 
a dung-stead in the farmyard— towards a streamlet forming 
the water supply of another dairy. The hous- s jast men- 
tioned got tlieir fever undoubterily from nse of water from 
two wells which caught the eoabase of the infected dung- 
stead at the farm fird invaded, whilst the privies thaa 
infected by the typhoid excreta remained frost-bound no 
harm fallowed this disposal ol the dejecta; but whirn the 
frost broke and the accumulated privy contents were swept 
into the streamlet, then fever began tn quickly aasame ugly 
propnrtlens in the consumers of the milk of ihi' dairy making 
use of this sprctflially poisoned wa'er. Of 2G3 families using 
tbe implicated milk ol two farms whirh had a pollated water 
supply, no fewer than 94 were invaded, agiiiist only 18 ut 
24'2 other families, and ol these 18 no fewer limn 10 oceadion- 
ally partook of the milk in question. The area covered by 
the oatbreak was somewhat wide. 

Much later we have the case of the fever oatbreak at King's 
Lynn (No. 180|, to which I shall have occasion to refer again 
in other connei tion, and where typhoid excreta from a series 
ol patients weie cast daring Irost upon a gaiden, and were 
carried down by heavy rainfall and meltmg snow to the 
river traywond which flow? d at the bottom of tlie garden in 
ques'ion. The water supply is drawn from thf river, which 
thus received the specific p' ison of typhoid. The ouibreak 
was it vast proportions, and was preceded bymuch diarfhcca, 
the data leaving no doubt a« to tbe epidemic being of water- 
borne origin. 

The lesson to be taught by these occurrences la that, 
though frost may seem to make safe action which would 
be considered unsafe in ordinary times— such as the throwing 
of excreta on privies and the like— vet that the germs of 
typhoid are as actively potent for haim alter endurance 
through a lime of exposure to the agency of frost as though 
they had been newly cast on the reeeplaeles, from which they 
have to be ejecU-d later by the action of heavy rains and the 
accompanying thaw. The farther lesson should be learm d 
that all excreta should be properly iLreated ere they are dis- 
posed of anywhere. Only as lately as 1833 Dr. Bruce I/iw, 
investigating an outtrexk of typboid fevel in the urban 
district of. Shildon and East Thieklry, in co. Durham, had 
oc4maioa to refir to the practice of throwing the dejecta of 
patients on to privy middens in an anlreated form, as having 
contributed to the spread of the disease. And, apart from the 
action of thaw following frost in regard of privy middrns thua 
specificaJlv infected, ibere is the further danger ol tbe poison- 
ing of fooa sapplies in adjacent larders and living rooms bv 
the eflluvia from these filth receptacles ; one instance of milk 
infection, with consequent spread of typhoid among the 
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RiiK Stobms in Rblation to Ttphoid Fbvbb. 
Near akin to the matter juat Ml ie this of rain Blorins, ainee 
It frequently happens that a thaw 1b accompaoied by taina, 
hetpiiigthe more quiekl; to caaae the gprtna ol dieeaBS to 
travel dvci the groand Id the direction of water supplies. 
That rain storms have been vt-t; potent faetots in the spread 
of typhoid 1 Bhall be able to Bhow by a tetr references to out 
breaks whith have resulted as a corollary of their oecarrent^e. 
At Nnnuey, in t^omerReti-liirf; (No. 411. Dr. Ballard raadv 
inquiry into an ontbrenk of typhoid in 1^7'2, which was the 
result of carelt'Si-ly deposited excreta from an imported caa«, 
and from others which followed in the house, lliavy rains 
came which had aa their conaequence the washing into a brook 
of Ihe excreta in qoestion. the brook forming the Bonree of 
water supply. Aciual excrement from p:itJents was finding 
its Wdv iuto the brork for several months hall a mile above 
the village. With the carting of good water to the village the 
ditear-e anon disappeared. At Armley, in 1372 <No. 44), a well 
ustd by a dairy waa sank in a porous soil, and so as to tavoar 
pollution by sewage matter, Evaeualions from a case of 
typhoid at the fsim were thrown on to the dung heap ; and 
alter copious roins. such as wonid render easy the percolation 
of infective material to the water, the fever began to 
operate, ceasing, so far as cattomeis of the dairy 
were concerned, n fortnight after the pnmp handle 
was rhaliitd up. In the seme year, at HacKnall Torkard. 
where typhoid vai endemic (N'o 45), the disease became sud- 
denly epidemic alter rain storms which washtd the contents 
of privies andmiddena into the wella and streams whence the 
waier snpply was drawn. Trne the people were also breath- 
ing impure air and living in damp bouees. My latt refer- 
ence has to do with an onibrenk seven yeara later in AU-ester 
(No. 103), investigated by Dr G. tl. Fotbroke, the health 
ofRcf-r. in Aogast heavy floods canhcd washint; ol fool mat- 
ters from privies and the like into the already poltatfd Bub- 
aoll wellH. lDde<d. tlie privies and wells were alike over 
lljwed by rflina. Consumers of the pnbltc water service 
escaped, all the cnsea being in well utera. The danger to 
shallow wells here depicted mnet ever remain while methods 
ol excremi'nt anch as have been deacrlbed ere permitted to 
obtain. Whi'st people harboar filth in the near vidnlty of 
dwellings and at the same time draw water from surface welln 
quite closely adjscenl to the filth leceptacles referred lo, the 
reaultlng in'ermirgiii g of consents mu't ev*r be a factor to 
becontidered inlmckOK oat ihe cnnae of diaesee ptevaleuo e 
In placi-B thna circnm^tflnied. LVople mnat not exp<ct tc 
Utilise two nelnlibourtng holt-s. the one as a ceBspool and thi' 
Other as a wtll. with impunity, or wilhont footer cr later 
having to pay a heavy price for the uncleanly proceeding. 

f-BW*OE DiepOSAL IN Bblatioh to Ttphoid Fbvbb. 

The problim ol how to diapoae ol sewage in aach manner 
that It shall not cause nuisance or pollute waterways has 
long bien a difKcnltone for aanitaiy authorities auccesBfullj 
to /olve. More eepecially dceB the question abound witb 
di0cultii'a in places far removed from tidal waterways. As a 
mie. aea cna»t towns have little trouble ns to how to get rid 
of their liijuid aewage, EiDce tides tavoar the means ol in< 
nocU'ius disposal ol the sewer contents. Time and n^jain line 
the dirposal of eewage in ailuationa dangerous to water eup 
pli) a been the caa(c of typhoid ontbreaka. 

Aa instancing the way in which sewage eftlaent has led to 
the tpreud of enteric lever, I refer to the cases of Lewes and 
Beverley. In the first-named pUce, Lewea (No. 70, Dr. 
Thome Thome made inquiiy on tiehall ol the IjOeal Uovern- 
menl Board into an onttireak, comprising 486 cnsea, wh'ch 
hsd seveml features of impoitnnce. Firat ol allthe preva- 
lerce was the indirect result of the accidental action oleome 
children In leaving open the tidal valve ol an inlet pipe 
nndi-r eircuai stances now to be described. The stwage 
of Lewes was poured into the river Quae. This river, 
polluted as it thus wtis, had tidal relations with a atrennn 
which was at timca uted as a supplementary source ol water 
supply lor the town. New the inlet pipe to which waaaOixed 
the valve, which had been playlully left open, was that which 
admitted water from this ODGe-poIlnted stream, and the 



timeatwhich the valve had thna been lelt unproteoted i _ 
oneofsuch tidal conditicna as al'owed of free inuressolwat'T 
from this stream. A fortnight later typhoid suddenly broke 
out inconaamersof the public water service, and Jeepcie 
Other causes of spread when the dieeaae had fastened on the 
town, there were no less than 60 per cent, ol attacks in con- 
enmers ol this water from August to UcCober. And it eeema 
certain that other sufferers, who habitually drank well water, 
alao at some time before, the attack, partook ol the pablio set- 

The second instance, that ol Beverley, was ol a different 
class, having reference to the disposal of the sewage ol an in- 
stitution on land not far from the town well (No. 152). The 
pewaze was disposed of by irrigation at irregular intervals, 
the iield thna treated being contiguous to both well and 
reser\'oir. Cases of typhoid had occurred in the institution, 
and it is held that the epecifio poison of the diaeaee had been 
carried with the sewage over theSeld and thus into the well. 
The evacuations of the patients were thrown nnlreated down 
the watercloaets draining to the field in question. The out- 
break in the townwasboth anddcD and widespread, 68 of the 
first 68 persons attacktd being cnnsumeis of the water from 
the well near the atwane field. The evidence against the well 
water was moat conclusive, and the meana by which it ac- 
qiiired its poisonous quality admit ol but little doabi. 

Here, then, in these two inalances of dilfering methods of 
aewage ditposal we have ezamplea of the way la which 
dangerous conditions may aiise through the water carriage 
system in our towns. Thewhole auhji-ct ol eewage diapusal 
is much too large to be discnased here, but it tuay be laid 
down as a mie which sh<mld never be departed from that all 
sewage disposal works should be so far away as to render them 
absolutely Iiarml ess to any water supply that may be in their 
neighhoui hood, gatheiing gmnnds being specially held ia 
mind in determining npon the spot at which the diaposal 
shall take place. The law, indeed, in this respect seems to 
be open to mnch improvement, since as millers stand it ap- 
pears to be within the province of a sanitary auLhorily to 
carry ootwoiksof sewaae disposal on the gaihering grounds 
of adjacent diriricts and to do such things with their sewage 
as may distinctly endunger the cuntents of rraervoira and tlie 
like. This power shonld be removed and that apeedily. 

POLLUTBD SinWOTL WlTKK. 

That wnter levels in the subsoils have had much to do 
with pollutiun ol water sirvices there la ample 
lo demonttrably show. On looking Ibrouiih r . 
I have hud little trouble in picking out excellent exampUa 
of the results of Ihe action of these ncidcritraund waters 
having found their way into we'la and each like sources ol 
domesiic supply, carping with them that which has »et 
typhoid going in a dislrit't by the ccore of cisee and wilh 
many deaths. I here ^ive reference to acme hall d"zen out- 
bre^KB related tosubsi-il waters, dealing wiih them in chruuo- 
logical ordi r. 

At ferliug. in Essex (No. 91. typhoid lasted from Pecemh" r, 
1867. to March, 16G(<, 300 attacks taking place, with 41 d< ntlis. 
The village was one of whi<h Dr. Thome Tnorne had to riport 
that mnch dilated foul material had evidently long beea 
washing into wells, which were everywhere ol a shallow 
nature and sobiect to contamination. Typhoid was endemio 
in the plai'e. A drought bad lowen d the watt'r levels: but 
inly to he followed by a audden great rise in the levels aa 
the result of melting snow and the like after heavy Irost, 
leiliog being the only village in the neighbonrhood with 
fueh a endden rise, and the only village invaded by typhoid. 
The lire showed that the wells had become the receptacles o( 
the washings of the filth sodden soil. Equally na sudden aa 
Ihe rise of the snb«oll water waa Ihe increase of fever, nnd 
the relation of well water and the disease as cause and rfl'ect 
waa atrongly marked. The grouping ol cises around certain 
Welle was a feature in the epidemic. Sir Ueome Buchanan 
has told how, in the village ol Wieken Bonant, also in Essex 
(No. 15), there was relation of well and brook in the matt^-r 
of water levels and torlidity.wilh iharceof apecificpoHoiion 
ol the well by way of the brook owing to the disposal in a 
privy cinae to its waters ol the untreated evHCualions ol an 
ioiported typhoid case only some 30 yards above the well, 
the water iu the well and brook, moreover, rising and lalling 
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Mher in t'meB or (lotiii and drought. Tliat llie ppideitii^ 
. .\fh lollowed tliin imported eaee waa one cnuaed by the 
■rater of tli« pnblio ndl tbns exposed Ui pollutioii ia atavis 
dpmonBtreteil by tbe daM wbkh are given in the fliipondix, 
wliere IhiB outbrealc finds mcnlion. 

a Huggltacole iind Uonningion, in 1871 (No. 2S), a preva- 
1<<ace wns caused by Ihp polluiion of wt'lla sunk in a enndy 
loam larprly mixed wilh gravel. Thi? diaiasp waa intio- 
duoed in May, l*tJ8. and bad ever since been endeiaio. Iherp 
havine. howevPT. bren inlfrvals of freedom. The <l' 



lor llie Piivy (Jfinncil Office, tlionghl ol the intervals of 
tTet!dom as probably having relation with the dilation by 
Tuintall of tbi' inteolive material which would nndei otbi-r 
conditions have caused epidemic spread of typhoid. Low- 
neaa of wells, cunpled with intense heat, aeemed most 
(avontahl- to spread of Ihe disease. Ten years later an out- 
break at nwtford. in Kenl(S.i. lU7),haB mueh intt-rest tor na 
in regard to water levels. The »oli tn whivb the local wells 
irere sunk wna eierementally polluted, and pumpini; opera- 
tlona uudt-rtHkeu iu 1RSU in connection with sewer laj'iiig in 
tiie U'Wir porMons ot the diatTict had resulted inloweting the 
subsoil water, and in dxaluiDg away the liquid contents of 
cesspools wbieh abounded. Ae a farther resnlt, wpHs be 
came contaminated by the entrance of fresh water through 
the soil IhUB fouled bj the escaped contents ot Ihe filthy ceaa- 
pDOls, digtarbedbv the pnmiiing in qiestion. Tbe original 
case ol typhoid led lo specific touting of one of the local wells. 
The outbreak which tulloied on the pumping wjb almo't 
'vnlined t« tbe district thus disturbed. The lat t case to 
which I refer in this connection is thnt of the Hants County 
Lunatic Atylum at Fareham, in 1888 (No. ITi), the Ini^titution 
having a model aewprnec »yat«m and its own water sr-rvlce. 
The well from which the water is drawn had in ita near 
vicinity some leaky drains, and the pumping for purposes ot 
drawing water influenced the level of the ntidergrocind water 
(ar bijiiiid tbe polluiing media ot tbe neighhonritig eejueiery 
and sewage larm. from the direction of which Uie subsoil 
water cutiies. Here, then, In these five samples of ihe rela- 
tion ot subsoil water and typhoid fever we have evidence of 
the potency of auch water W harm. Where, as in loo many 
places ia atill the cuae the wells and cesspools remain in close 

fiTOxlniily, the moveineutB of subsoil water sre an important 
ealure In the eanitjiry condition of the locality. In soils 
whiih readily permit ot soaKage, the intermingling ot tbe 
contents ot tbe wells and cesspools will not long be a matter 
of uncertainly. t=uch intermingling ot filth and water cannot 
be continued withoot grave risk ot definite disease becoming 
endemic, ft not at timea epidemic. We have eeen that in- 
tervals may occur in which water-spread (iisease aeems to 
have been eradicated, but only lo break out afresh at a later 
stsfe. and, it may well be, with reoewed virulence. Only 
too many of our town a are built on silea which have bt en 
Euhj. ct to Mcremenlnl pollution for very many yeara, and 
which, having to act at once as excremt-mal and waterbear- 
ing Birala. are well tiiluated as disease di^seminatora. It will 
be well when people cease lo draw water from the near vici- 
nity c>t augregH ted dwellings, eeprcially when a water carriage 
ays tern of sewage disposal ia wanting. Dilated eicremeiit 
maybe drunk without the conaiquence of specific disease 
only 80 long as apeciHe p< i-ion of Hit- subsoil and the water it 
carries h not brought about. But the penally ot living amid 
Dltliy Burroundiogs must be paid sooner or later. 

DsAiKAos rnoK Fabmstbads ahd MANrBi:D Fiblds. 
Ills nearly thirty years since theejea ot sanitarians twgan 
to open to the fact, that danger to the public health was aris- 
ing by reason of the drainage of manured fields being carried 
into town water supplies. The use ot night soil for m>inurial 
purposes was just then coming into more general n^e, and 
Uie consequencea of this agrtcultnral proceeding were aleo 
becoming apparent in the nature of walei borne outbreaks of 
typhoid. In 18G6, 2() deaiha from this disease occurred in a 
rural parish near St. Keota, Hunts (No, 6), through which 
parisli ran a brook, the water ot which was used tor drinking 
jiurposes. Within the space of three roilea of ita eoutse thia 
Uook leceived the diaiuage ol tliree farmsteads and that of 



manured fields. Tbe majority ot attacks oriitinatpd in cot- 
tagea making use ot the brook for duniestic water supply. 

Another iustance in which the drainage of manured flrlda 
did much tn spread lypbold waa that ol Uebden Bridge in 
l&Sl (So. 155), the water syalem there having become jK)!- 
iuted by such drainage from li-lda overspread by excreta ot 
human ard animal origin, A heavy rainfall iuet sntecedfnt 
to the outbid ak atalsled in carrying with it a large amotiut of 
(ilth to the ciatiTQs situate at various heights on the slope of 
a valley, and frd by aptinga in the hill above. At a higher 
part ol the hillside, but near the springs and channels li-ad- 
uig to the cisterns, were not only n 
alao privy pits and munure heaps, elio' 

tbe water triiugba. The wa'er snurces heie tn queition were 
found fault with a few years later by tbe late Ur. David 
Pogn, when inquiring inin a pr. valence of enteric fever in 
the village of Myihiiburojd in the ueighbonrbood, tlie Uely 
den Bridge and MidRley divtaions of ibis then (sanitarily 
apriiking) mucli-divided vili'ge being principally referred to 
in this connection. I quote from his report. 

" Small streams descending the hillsides are tbe chief local 
sources ol water supply. None of tliesc can be said to be anfn 
from contamination by washings from meadows and inanui.it 
lands, and of some there ia mani'est eipoaure to gr.'ss polla- 
tion by eicreraental filth. This is notablj; the case of the 
chief local supoly on the north side of the village in Hebden 
Bridge and Midgley divisions. The wa'er la conveyed in 

Eipes from a so-called spring on the hillride, issuing from 
eneaththemeadowlaodofafarmatahlKber level. Atthiefa'm 
a Etrong flow ot water issuing from underneath the manure heap 
and receiving its drainage was. at the time of my visit, irrigat- 
ing the meadowa in question, upon the surface of which it 
ultimately disappeared. The farmer pointed out thatoi-ca- 
sionnlly the How of water was diverted and turned through 
the farm buildings and a conimon privy for ibeparposeof 
washing out their contents upon tbe meadows, and he ex- 
plained that by diverting it altogether from the field, t,h« 
volume of water at the spiing below became an-iouiilB 
diminished. Another local hource is a spout in a yard ad- 
joining tbe While Lion Inn in Midglry division, lis gather- 
ing ground is in meadow land on the other aide ot liocbdile 
1,'anal, under which il is conveyed in a cinilu't of unknuwn 
material to tbe spout. It was formerly exposed to pollnlloD 
from a midden privy said to have been pland on tlm line of 
pipe, and at the present time there is a midden privy within 
6 feet of it. An analysis made in Jannaiy Inai warrants the 
analyst in describing a parlicnlar sample of this water as 
having the characteristics of a good and pure drinking 

A very flagrant case ofthense ot water exposed to manuitHl 
tlrainnge came to lipht so recently as lt*Wi ha\iiiR been dts- 
'overed by Dr. Franklin Parsons, of Ihe Local Uovemmei>t 
■toard. when inspecting the urban district ot Aahton-lii- 
MakerfleTd. Despite his warning to the sanitary authori'y, 
l>r, WheatKn, visiting the vame district in 1HS3 in relaiioa 
to a prevalence of enteric fever, had ocuasion to rrpott as 
follows: 

''The water is derived entirely from the EUrtace drainage ot 
etiltivated land. In Ift^O Dr. I'^rsons, cue of the Hoard's 
Medical InEpcetors. fouod that parte of tbe gnthering grnund 
were manured with the contents of the privies and midd-oe 
<A the disliict, and drew the attention of the aanitnry autho- 
rity to the dangers arising from this practice. Incredibleasit 
may seem, the practice ot monu'ing ^lart* of the gailieiirg> 
eround wilh privy manure from the district was continued, 
and this material had been applied to the land, even in the 
irnmedial« neighbourhood of the reaervoir. up to the middle 
of I8E>:^ ; so that there could be no doubt that snrf.ice water 
from fields manured in thia way obtained entry to the re- 
servoir. Since the onset of the fever, however, the u?e ot 
manure of any aort on the land in the neighbourhood of tl e 
reservoir has bi en diaccnlinned and none has been disposed 
of in this way sim-e July, ia"2." 

Bat the fact remains that a practice po foul and dangerous 
as ia here reported on waa allowed to persist witn the 
tall knowledge and consent ot the so-called local " health 
authority," 

But Ibis p*rt ol my report would not be complete it I did 
not adveitlo the atill niure UaKcant ins lance, if possible, of 



town o1 Penrith repriTtpd on by Ilr Brace T^w for thr 
e Bonrd in 1^93, in oniitction frith au outhmik ot 
typhcii.l (ever. mnBt probably nnterborne, in IKII, And to 
which T have alrcndy mode pRjBing rrfpteope iu my short 
Bccoiint of oulbrenke of donbUnl causation. From Ihis totru 
ft petition had reached the Local Government Bonrd in wliicU 
eome 200 residents complained ol thu d(>fective state of llif 
water topply, and not ivitliont caase. Time and SRaiii Uit' 
ID n tier had been brought be I re the smiitiiry aolhonty. hut 
with little avail. I cannnl do b<>tl(-T Uian qnott- wlint wne, 
Bald on the Bnbject ol Hr. Low's report in Ihu Buitisu Mum- 
OAL JouBNAi. at Ihe time of i^san ot the document. Thr' 
JomNALof May 12th, ISfil, Incijmiiipnling on ttie report, fluid : 
"The snpply is taken from the river Kiiniont, about lhr<>e- 
qnnrtcra o[ a mile frrm the tnwn, and within the botoagh 
ttaeif. It Ib pumped withontQItrali^n to the town. Bret paati- 
ing down the village street to the pnmping station in pipes 
tttrongh the villHge, laid in dnpUcaie and extremely detective 
and leaky, having in their near neiglibonrhood eleven privies, 
slop water pipes, dang heaps, etc., the subaoil, moreover, 
being of a jtorons ([ravelly oalnre. And we read that when 
the intake pipe is closed there can Btill be pumped a e<m- 
fiderable quantity ol wnler, pointing to Inouetion ot tht- 
ivntaminati-d snbsoil water. The riv*-r is subjected to miiiy 
and gross pollutions in Its course ot five miles from the tnki- 
ot Uil(>swatcr, (or we tend of the discharge ol crude seoRge 
(rom the vlllagea of Pooley Bridge. Yanwath, Dacre, Stainton, 
ftod others; whilst scattered honaea and heavily manured 
fields add their quota. Bat perhaps the most revolting in- 
stance is that o( a farm on the Qclda of which la spread at 
times the sludge from tlic settling tanks ol the IVnrlth 
sewage oatlall wjrks. Thh sludge consists largely ot human 
Mtcrement, which in times of flood or heavy thaw cnn be 
washed into the drinking water, and thus turninh an insinniH.' 
of the economy of Nature which the people ol IVnrilh never, 
we are anre. had in contemplation." Dr. Low hocb on to Htate 
that, nntwithetandlng this diBgracetuI condition ol nfrnirs,. 
tlic sanitary authority were coutent to go on patching np 
this daogeroas river supply instead ol eoing In fur an 
eitraneouu service safe from the risks to wliich the present 
supply mu't ever expose the town. The conBi-qaencPB of 
the impurtJtion of cholera into I'entilh, and tlie dlscliargo 
into the sewers and thence Into the settling tanks ol tin- 
evacuations ot choli'ra patients, are not pleasant to divcll 
npon. Sludge spread on the Jriiinnge areas of the river Uiidi-r 
snch circumstinccH would endang'-r the whole pini'e, and 
might not Qoltkeiy lead to wide.^pread infection, lor the Ixiiit 
on which sludge has hitherto been spread is only a mlk- 
shove t)ie intake, and specific pollution ot tlie town supply 
la to be thought ol as more than prohabte granted the pro- 
aence of the germa of Asiatic cholera in the slodge in qucH- 
tion, Here, then, is a town situate In Uie heart of KiigUnd's 
ohoicest scenery, happy In poB^esilng a water supply which 
would be condemned in any dirty Con tinrntnl town. Not 
deeming it sufficient to draw its water from a river exposed 
to numerous kinds of po'lnllun more or leas outside the 
jurisdiction of the sanitary body charged with safeguarding 
the public health, the peo[.!e, or most of them, have been 
aatli^lled to drink water which has, it may be, st times bvea 
BO other than a weak solution ol their own excrement. 

These and many other Itke inst'inees to which I mlfiht refer 

only givepromlnence to tiiehlea which I have long put forward 

that county councils should have very full and deUnitc powers 

in respi ct ot water sapplies. Tliat water should be allowed to 

be served. to a community from a source obviousiy in danger 

ot con bimi nation is monstrous, and should not for one 

moment be tolerated. Yet tl>e matter is ot onlv too common 

occurrence. Every jenr hut adds to the already long lUt ol 

epidemics ot preventable diseare caused by the RKency ol 

water pupplies open ti the pollDting media ot manured 

(leids, BewagMed Btreama, etc. The hlsto'v of walerlvjrne 

lyphoid, as detailed in the appended tabofar statement, la 

larsely a record of extreme neglect on the p«rto( health 

bodies here, th>-re. and everywhere. 1( loi^l lutert-wts are 

iulliciently stroog to prevent th« continnoas mnninfl 

I liter the cheap and na«ty inaanitary " Banttxtlon "— so-catli-d 

r — then it la high lirne that some other authority wirre empow- 

I ned to step iu and take the reins ol sanlloiy government. 

^ 1 do not limit nijsell to Ute matter o( iiaWi sappiiea In 



this wRjr : but I mast not (tirlb*? dlcrfu ftvm mv «nbliw|j ' 
have, I trust, showit the ixlieiueuic. silly III •.■ur'-liliilli-utliiivfl 
to the mode ol disposal ot Menuge niid litwn ri'l(i-T> in 'ela^tf 
tlon to wHtT Bcrvl.-'eB. and the haiin tlitil has acciued Utfl 
the past tor want ol such attenilon. " 

Darran Kxorkta ah Wtran SuwuiiB. 
I have In the Inst hialiiig i-oven-d mutili ol tlto ground to 

beeiamin<dlu connection with the auhjiit ol the u.Ilii< ' 

ol diluted excrement in aureiidino typhoid. Thus I | 
lelerred to fenrilh, jnut dealt wiDi, and to Uh> BloritiiT I 
instance o( Axhtim-in Mukerfield. But there remain oOier I 
eaten to which I winld like to Invito iloDer Mtt<'nt<on than la 1 
given by mcro mention in the appenriu. At Annesley, ftifJ 
exiimpln, wheni UK) cases arose in 1^70 (No. Hi), Hir (ji-nr^a I 
Uuchknan has told as in so many words tliatthe people "drinlc | 
their own exciemeot," there being a row of 40 privlea kep| a 
dry by soakago ot contents, oud iu tliepurouH soil a well sank f 
li>neath them (rom which Uie honsea chielly nlTeetcd prit* I 
cured their water. The lu'ther diatiuit the tmuM-s (rom ilia ^ 
privies, and having other wells, the U-bm did tliey « 
Au.iln, Bt BasliiRfiloke. whvru there was an epidemic in 
tNo. SO), Vr. Bullard tfllsua that ex<n'nT<nt and water supply I 
were so intimately nssoclati-d that " throuiihoot the hrwa I 
people areunwiltinglydrlnkinalhi'lrown excrement." Wells J 
were sunk iu ntvBipiinlriddleil soil with aurtace water S' 

ot time- Btnndin^t in the cesspits. Wells supplyliiu the ^ 

lageollliiitnn l.allm<T(No 4[),lnltiTJ wereso tsinumslanred I 
that non-pollutioii would have been little ahoit ot a mlrNcIc; T 
and the flrst ol some liM eases ot typhoid whieh occnned wn« 1 
on premises where the well won within W feet of a hold loto 1 
which alopew-r.. thruwn. In the case ot th<> Brli ' ' 
Asylum (No. O' 
impunitv in " 



mily in ii. 

of fever :. 



new property u!. : ■ . . : :r, ■!.. ,i. i i.tMnil- 

break at the ui. .■ ,-. li .-|,;i ,» lu i-- 1 ( ■,,. i..i , ..yiil, „<-i^ 
waaforthcomliiH t'i llii'-dii'l ihiil iiillli- had h. en nndind 
111 hy the con"iHiiptK,n ol water which contiilned wwnitu pro- 
duets In a laruc decree, llwaa milk Irom thrae oaltlti that 
had seemed to uive rise to thu dl«eii*e, typhoid levor, witlull 
occnnt'd in the hosultals to the nnmber ol lotcaacs. 

Moreover, the epidemic at tht> villages at whiuh thfioatll* . 
drank ot the polluted water la rriiurded by Ilr. Mllroy, of I 
Kilwinning, an the rennlt of contamination ot the pnmp well I 
by m^nuni from (ilaagow itaelt, such niaiiar«i heliig thotuht I 
u( ax likely to have ouUtaliied the germs ot typhoid. Te'n- 

Siorary dlsnse ol the pump water led to cesaHllun ol thft ] 
ever ; but Its re-use was lultowed bv an e]>ldemle manllei 
tlon of the disease, 10 ptr < ent, of tiiii 1,000 realdetita *nl! 
Init lever In two years. U cfTtainly is a dlsgrat'o to < 
country that such eouditlar.a have bit-n (onnd to jierolst Ml i 
qoitn recent dati* ; the like havliig fx'i'ii mad<- mattt-r of ram* | 
ment many year* biek. and nudvr idrcnmNtanef-s which 0110 
would have thought wuuld have led to Kinte action of ■ aort' 
to prevent rt'cnirence ol (lIlJiinesseB bo dl^an-llng aa tin 
referr«d lo In the exi-ellent eeii»B ol report* of ^ir John f^lm 
to the Privy Council, and epp.elally tliat for the year IHT.) lII) 
In eonneollon with the subject ol mill dlseare*. Were Kng- , 
land adrnlnii'tered Irom a sanitary p'llntof view In the inanurf 
in which hirpuBlllou In Ihe world ol aanitartana deuiauda, 
there would be a npii-dy weeding out ol au'.lnirlliiin whoa* 
chief aim In tl.elr corpiinite exlati-niw seems to lie to aiH- h 
little th«y can posalhle spi'nd on matt4-ra ol iiutdle benrllt { 
Irom a health Btimdiioliit. Th-ilinch hodlea should lu> per* 
mitted to live Is a mintaku ; nothing qnlekeiit a lax sjithorll^ 
so mueh aa being threaten- d with annlhllaiiim, and nothlntf 
is to b« though of asao cali-ahited to aroase some ol our rerai* 
citrnnt authoritlea to aanltary ai'tlvlty as the hnowhdge tlin' 
continued iQaiilim will bilns nhuot their dl**(iluti'iii. Kt- 
ctrTD^nt i» a matter with which every SHMltary hudy will 
hav«> to do, snr) the sooner the commni.lty learn that the ea'ti 
disposal ol this commodity is one ol vital luomeiil lor tbn 
Hake ol the uohlic lientth, the sooner will Iho ever reiiurlng 
initsncea of epidemic spieud of dtBt-aae on nu.'ourit of pollu- 
tion o( drinking water liy inattention ttf this r|u>-Dilon Muut« 
to be heard ol. And Ihe camtiianliy must be Iaot[ht er«> th^y I 
can learn ; and th'T' can only \h> taught liy Ihoae who havM 1 
b«-en th«iiti> Ivea Iribjtd witii tlui notions which It Is da«if 






JfcWe thna to inculcat* in others. Bo here, agnin, 1 wouM see 
drastic action taken where the elementary prineipiea of cause 
and effect are neglecti^d, nud where the pBreiatent bringiDs 
into cloee association of the diseaae- provoking 



RiTsanoBiiB Ttpsoid Fbvbb, 
The part plajed by rivers in the disaemiiation of typhoid 

has been iuereftaingly liequ-'nt in the mind o' smi- 

DH ot late ^ears. The matter of water sappliee as derivi-d 
English rivpTS is one of very great importance, si-elng 
liow many ot our towns aie d>-pendeDt on the water ways 
for their domeslic suppUi's The su'iject is one to which I 
mnfit give some little uinouutol fpace. having regsrd to the 
fact that it is and has been a hone ot cnnteniion as to 
whether rivers can give riee to t^ph"id epidemics in the way 
with which lln-y have been crediied by some eipetts in snni- 
lary circli'S. I.PBving the cnntenUiiua portion o( the subject 
lo a later page, lei us hire brat ol ail look at the evidince 
lurlhcoming from a perasal ol the appended labnlar state- 
ment on the general question of river pollution in relation to 
typhoid outbreaks, in bo far as localisfd occurrences seem lo 
be in the position ot eO'ect fiom such pollution. Passing in 
review some ot tlie cases of this sort, 1 shall leave for farther 
and more detailed discQssion the historic Tees Vallt-y epi- 
demics ol lf-90 91. The fiist case to which I refer is that ot 
the OQtbreaka of 1882 63. as Hitcfain (No. 145). which Mr. W. 
H. Fower investigated tor the Local Gove.nmrnt Board, and 
which had as cause the pollution of the river Hiz, so called 
by oourtesy more than right, since it Is described as " hardly 
more than a ditch." The pumping station had as a detect 
the menna whereby backHow ot water could at times take 
place from the river, the latter receiving the e»cremental 
refuse from houses on its banks, There was precedent to 
each ol the outbursts a fli'Od, with cant>equent opportunity 
tor the bai'kflnw of river water into the contents ot llie pamp- 
iiig stHtlon. All Cflu-es other ttian w*ter could be eiclndtd 
su I only those persuns consuming the pnhlto supply soffi-rid 
under tlie disease, will water drinkers escaping, except in a 
few instances where opportunily had been given for partial 
nsi; ol the implitated service. I mny conveniently speak of 
thenezt two ina'ances at once in view ot the fact that they 
were both of them outbreaks related to use ot the Fame river. 
namely, the Trent. They are tlie cases of the Gainsborough 
rural district (No. 174), snd of the town of Kewaik (No. IHO), 
i)>e disease in the flrnt named liavins lingered at least during 
the period January. IS89, to June, I8S)3, and in the latter from 
January, 1890, to June, lsn3; tbese periods being those fur 
which it was possible to obtain accurate detailaof the attack- 
occurring. The river Trent ia anbject to such groas pollution 
that I really think I may be pardoned if I quote from the 
report on the outbreaks which was made by Dr. Bruce low 
for ihe Local Government Board, where he especially refers 
to l>ie condition of tlie river. He says : 

"Almost Trom its source the Trent becomes polluted with 
CPwage. The river snd several ol lis Irihotanes conaiitote 
the natural drainage ol nearly the whole ol StaU'ord»hire. In 
iia passage IhroUKh the densely-]. oiiulated Pottery district 
the Trent is admittedly polluted, and lower down the nude 
sewage of many places, as well as the efHuenta from sewage 
farms, mingle widi the waters of the Trent and its tribntnriis. 
Taking two tributaries as aamplea ol the othera, the Tame— 
wliich receives sewage from Birmingham, more eppeciitliy at 
liniea of heavy raiiifull, and from the Black Country— is 
h{|,'hly polluted : and lower down, the Uerwent, which dowa 
thron^-h the centre of Deibyshire to the Trent, reeeivea the 
crude sewage ot such places as Bakewell, Matlock Bridgi.\ 
Matlock Bath, Helper, Derby, Alvaalon and Bonlton, having 
a combined population of nearly 120,000. The sewage of 
Nottingham ia disposvd of upon land adjoining the Trent at 
Barton Joyce, about five miles front f.t>e town and about 
eighteen miles above Newark. The efllnent. owing to the 
care which has been and ia being taken with the preparation 
ol tlie land used aa a sewage farm, is, under ordinDiy cir- 
cumstances, clear and free from objectionable smell. But in 
times of heavy rainfall it is found necessary to torn the con- 
tent* of the Hooded aewera ot NotUngham direct into the 
Xientt 1ji this and other ways much nntieated eewogeat I 



times reaches the ri 



Btill lower down tlie crude sewage 



the town of „ „ „ . ._ 

the river. In addition to the towns last mentioned, the 
whole of the intervening places on the river drain into the 
Trent without any attempt at purification o I their sewage. 
Into the lower section of the river, with wbicli this report Is 
more especially concemfd, there is drained a conBiderable 
area of heavily manured Innd; so that after heavy rains the 
liver ia contaminated by the washing into it ol more or less 
towns' manure and niitht soil imported from large arban 
diatricta. The town of Nottingham, for example, where the 
pail system is still in use, has to dispose of more than 1,000 
tons of night soil every week. Much of it is taken by boats to 
neighbouring dietrlcls, the natural drainage of which is to 
the river. Snch manure would be liable at any time to con- 
tain the b^wel di^tcharges of enterio lever patients and of 
persons auBering from diarrhcei." 

This short statement very succinctly Inys hi-ture the reader 
the ^rops stale ot this river, and will leod him to be lees 
sceptical, even If previously diriposed so to be, as to the rcla- 
tiona of the waterway with disease in those persons caiq- 
pelted to drink of ita waters. Not, however, that compulsion 
haa entered solely into the matter, aiuce Dr. Uiw tells ni ot 
a sneaking affeotion for the river water on the part of river- 
side dwellers, lie relatea how one "enthnai'Stic admirer o( 
Trent water in a riveraide village alter drawing a pailfal of 

water from the river to Sll his teakettle found solid fieocB 

in the pail." J need hardly say that the disnae ol Ihe river 
followed as a matter ol course. For the rest 1 quote from b 
notice ot the repiit in the Jouskal of Mnrdi 10. h, ieS4 : 

" (In the subject of fever prevalence in associition with 
Trent water. Dr. Low's facta, briefly stated, are aa follows ; 
In the Gainsborough rural sanitary district in the four years 
Bud a halt ended June, 1893, there were 103 known caara of 
fever, of which 167 occnnvd in 10 villagea, with B,700 In- 
habitants, nsing mainly water from the Trent or Chesterfi* Id 
CJnal. the latter being also grossly polluted. There were 
only 2b cases in 51 villagea, with over 13 000 people, ncing 
well waler. The respective attack rates were £9 and 2 pet 
1,000 living. 01 the 25 cases, 4 may be deducted as imported, 
and other '2 as probable nseis ol Trent water. In Newark, ot 
53 casea of lever in 1890, 73 per cent, used the public water 
services; of 125 cases in 1^01, the percentage was 91; of 69 
cases in \»i2, it waa 68; and ot 60 cases in the fiist half ol 
1893, S2 per cent, used ihe public supply ; the percentage ol 
i-ufferers doing so being 78 5 in the whole period ot SJ years, 
Tlie public service here in question waa from wells and 
culverts on the banks ol the Trent subject to admiitnre by 
the river WAter. All other probabie causes of lever could be 
eliminated." 

An instance of more gross pollution can scarcely be 
imagined. The data above given are to my mind convincing 
that here we have lo deal with a riverbome disease, and be it 
kept in mind that the locality— the Trent valley— in which 
these conditicna have been found to be prevailing ia one in- 
iiabited by half a million souls. The matter ia worse when 
we learn, as we do fmm Dr. Low. that sand and gravel are 
taken from the river between Newark and Gaineborough tor 
renewal of the filtering materials of some public water sup- 
plies. "Unless," says Dr. Low, "previous to uae they are 
suhjpcted to careful preparation, such materials miglit ifierri- 
relvea become a source ol danger." Especially does he think 
ut danger in the not unlikely event of cholera importation 
into the Trent valley, previona viaitatioue of the diseaae 
having hit the Trenlaiders rather heavily. To another in- 
atauce allusion has already been made in other connection — 
namely, that of King'a Lynn (No. IBSJ). I need not here refer 
to the data tn support of the contention that the epidemic ot 
typhoid from which that town sull'ered in 1801-92 was water- 
borne. Nor need 1 again set out the circumstances (which 
are detailed in the Appendix) in which the outburst of fever 
was brought about. Let it euffice to state that the river Gay- 
wood was the recipient of much polluting media, and that 
the specific poiaon ot enteric fever was shown to have had 
opportunity ot ingress to the river just prior to mi outbreak 
ol diarrhcea, whicli waa in turn rapidly eucteeded by the 
graver malady. The great leason to be derived from this 
anbappf experience of King's l^on, alter that of the folly ol 
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taking drinking water from a polluted river, ig the peralBtence 
with n-hich the town L'oaudI of the borough refused to listen 
to compettnt advice to leave the river and get k otherwhere 
a sapplr free from riak of danger. It ia only alter this bitter 
demoi»<trnti'>n ol the evila of deiay that the sanitary authority 
have seen 6t to move in the matter. In all eut-h matters 
delays are indeed dangerouB. Cut the Instance ol riverborni- 
typhoid round which most interest has of late centred Is tliat 
of ihe Tees valley, to which I Lave recently made refettnte 
(No. I8'2>, and wliich demands a full description, Fince so 
much depends on the way in which this casecomeB nitimately 
to be looked at by sanitary experts. I will thetefoie at the 
Ofllset qaote Ihe briif SQuiiiiipy of the case inacrtedin Ihe 
BamSH Mbdical Jouhnil of Novembvr 4th, 1893. whilst 1 
Bt tlie same time reproduce two illuslrations from tlie report 
which give some idea of the state of the river banks at two 
places. 

" Two distinct epidemic prevalences are treated, each of six 
weeks' duration, the first from September 7th to October 18th, 
1800, the second from December 28Lh, 1890, to Febmary 7ih, 
1891, The whole area dealt with is one of 706,020 acres, or 
1,103 square miles, containing half a million people in ten 
registration districts, comprising thirty-two Beparaleeanitaiy 
areas. In the two epidemics 1.403 caste of enteiic fever 
were henid of. and 1.334 or 91 per cent., occurred among 
a population of just over 250,0U0 persona, situate in three ol 
tiie ten registration districts, the rates ot atlach per 10.000 
being 29 and 21 respectively in the two epidemics, against 
3.5 and 1 6 In the remaining seven districtH, with a popu- 
lation almost identical in point ol numbers. In the 
matter of fever deaths this special area had rates three and 
five times greater than the other seven dtEtrlcis. In re- 
gard of sanitary areas, it was fonnd that of the 32 only 10 
had excess ol attack rate. 9 of these being in the special 
area just referred to, 8 being urban and 3 rural dletilcts. Of 
the 1,463 known attacks, 1,352, or 92 per cent., occurred in 
the^e ten districts, with rates per 10,(1)0 ol popalation ol 31 
to 3 and 2ii to I as compared with the other £2 districts in 
the two epidemics. Judged either by attack- or death rat<H, 
the exceptiunal incidence on this special area was heaviest 
in the second epidemic, at a season when enteric lever ts 
not apt to be prevalent in tliis country. Dr. Barry enters 
at great length into the statistical data here briefly sum- 
marised, and, by an excellent series ol maps, lollows the 
course of the disense, fortnight by fortnight, in the invaded 
district as a whole and in certain towns in partlcnlar. 
Dr. Barry likewise deals very tolly with the saniiary cir- 
cnmstanees ot the special area. and. whibt he lays bare 
some glaring insaaitary conditions, which call loudly for 
remedial action, he has been unable to Gnd any community 
of sanitary circumstance Other than water sni>pty. But in 
this important element he fonnd the ten eieebsively -invaded 
districts in common, in that all drank ol Tees water dietri- 
bnted, after a process ol sand HUraiicn, tlirongh the works 
of the Darlington Corporation or the Stockton and Middles- 
brough Water Board. This water was laid on to 39 -'itiS 
houses (all but 447 in the special area), having 219 435 in- 
habiUnts. ont of the total of 93,974 houses, with 503,616 
inhabitants in the gross area. On the 219,435 persons con- 
anming Tees water the attack rales per 10 000 were 33 and £8 
In the two epidemics, in the 234,181 persons drinking other 
water the rales were 3 and 1. Combining the two epidemic 
periods. 15 persons drinking Trea water were attacked for 
each anit of the remaining population. I^ee in this connec- 
tion the accompanying chart.) It is ditBcnlt to read Dr. 
Barry's description ol the pollutions to which the Itiver T< ea 
is snbject above the water intakes, and to believe Ih'-t people 
have been content to consume Its waters. This portion ol the 
report is illustrated by a series ol plates consisting ol repro- 
daeed photographs reveal in a some ol tbe ' stinking abomina- 
tions ' along the banks ol tliis'common sewer' and 'public 
scavenger.' We read of some twenty villages and hamlets. 
and of the town ol Barnard Castte. draining to the river ; of 
waahinga ot highly manured lands, drainage ol graveyards 
and farmhoUBea, ol privies, urinala, watercloBets alon^ the 
foreshore : ot 'loads of slinking refuse,' ashes, midden 
refuse, gaeworke refnae. and othi'r accuranlattona of Sllh 
aiding the pollution of the river, especially in times ol Hood. 
K 8o long ago as l&Tfi the tiver was known to .be polloted, on 



the evidence ot the present manager of the Water Board 
referred to ; dfteen years later expert evidence pointed to tbe 
'disgusting and offensive' state of tbe 'Teea; and bacterio- 
logical examinations of ite waters in 188? gave indication ol 
' proton nd eewage contamination' of this river, which had 
been held np to scorn as in 'a dif-gracetul state o( pollution.' 

" Ijooking to the amount, character, and sources ot the filtb 
finding its way to the Tees, and also to the unmerous oppor- 
tnnitles which are known to have ocearred lor apeciSc cod- 
tainination ol the river hy the poison ot enteric lever, it 
needed only times ol flood, coincident with the periods ol 
disease prevalence, to give reasonable explanation ol the two 
outbursts. These Sooda actually look place, the epidemic 
periods being preceded, theone bya'mnch flooded'condi- 
tion ot the river due to exeeaaive rainfall, and the second by 
'an 8-foot flood,' due to melttng snow. '(Seldom, if ever,' 
says Dr. Thome Thome, in concluding his introduction to 
the report, ' has a case of the fouling of water inK nded tor 
hnman consumption, so gross or Deraistently maintained. 
come within the cognisance ot Ihe Midical Department: and 
seldom, it ever, has the proof ot tbe relation ol the use of 
water so befouled to wholesale occurrence of enteric lever 
been more obvious and patent.'" 

Such, in the veiy briefest of forme, is the evidence wbich 
Dr. Barry has to show in sopport ot his contention that the 
typhoid prevalences in the Tees valley were eai h and both 
caused by the consumption of water from the river. Had 
there been those lound who were disposed to quarrel with the 
conclusion at which Dr. Barry arrives. I should have bten 
BSloniehed : my astonishment then when it became known 
that a Royal Commission on the subject ot the water supply 
ot London bad been onable to come to any deflnite view in 
the matter can be better imagined than deacribed. Yet 
anch is the case, since the Boyal Commission on Metropolitan 
Water Supply have reported themselves as not able to decide 
as between Or. Barry and his oflicial supporters, with an 
abundance ot eubalantial evidence, on the one hand, and the 
expression of his opinions by the representative ot the Stork- 
ton and Middlesbrough Water Board, who gave evidence 
before the Commiasionon behalf ol his Board, on (he other 
hand, his contention being that the disease which had pre- 
vailed in the Tees valley was not Teesbome, but was 
dependent on other conditions than water for its cause and 
apread. I make no apology tor large nuolations Irom the 
report ol the Commiasion on this most important question ot 
tJie relation ot tbe Teea water to the typhoid oatbri-aks which 
called tor Dr. Barry's invrstlgation. The subject, apart from 
its interest in this particular instance, is one ot vaet concern 
for tbe public health, seeing that the inability ot the Com- 
mission is not nnlikety to do harm to sanitary progress by 
atanding in the way of aecaring that water supplies taken 
from wnter ways open to pollution be looked upon as dis- 
tinctly dangerous to the consumers. Let us, then, turn to the 
report ol the Commission, and see what Ihey have to soy on 
this Teea report. 

Firat ol all they state in regard of the "evidence i 
perience" that enteric fever, equally with cholera, r 
communicated Irom person to person by tbe medi 
drinking water. This much they admit as proven. 
largood: but when they come to deal with this local caae 
ot the Teea, their unqualified Btatement on the matter ol 
drinking water is lound to have been consiierably modified 
in respect ot drinking water that is also river water. Here 
is their report on Dr. Barry's volumes ; 

" In I89U a serions outbreak ol enteric fever occurred In the 
Tees valley, and was attributed to Dr. Barry, tlie medical in- 
»pec(or. In a report publiuhed in tbe supplement to (be 
Twentieth Annual Report ol the Local Government Board, 
It<90 91,ta tbe consomplion ot water taken from the Teea, 
and delivered after filtrati(>nby tbe Darlington Corporation 
and Stoiklon and Middlesbrough Water Board. This view 
he further upheld in B later and fuller report, which will 
appear in the supplement to the Twenty-first Annual Report 
of Uie Local Ctoveinment Board, in continuation of t)i« 
report of the medical oflicer for 1801, and ol which «re 
were favoured with advance copies ; and in this Snal 
report he eitended his inquiries to a second oathreak in 
(he year 1891, and aaalgacd to this aa origin in the Tees water 
supply. 
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"The eoncluilon at which Dr. BanyHrrivpd In regard to the 

1800 outbreak, to which we have more especially directed onr 
Htl^Dtion, appears to have b«en based on the following propo 

(o) That the tever was Bo vastly more prevalent in the dia 
IriptH supplied with Tees water than the diBtricts Bop' 
plied with other Bourcea, that it may be said to have 
■leen practically confined to them, 

(£} That the attacks were spread over all the districta sup- 
plied with Tees water with very great, thongh not, ol 
courae, witli mathematically perfect niiiformity ; 
and that the sevoraL diatricta were attacked aitnul- 
taneoasly. 

(c) That, water supply apart, there was ho other dlfferene* 
of any im;)ortBnce between the Tees-drink iug and the 
other diatricts. 

Id) That there was an accnmnlation of filth npon the barks 

»ot the Tees at placea above the intake, and notably at 
Barnard Castle, and that a Sood which happened on 
ADKUBt 13th, IBSH), most necessarily have washed thia 
filth into the river; and that the time when the out 
break declared itself, after allowing for the incubation 
period, tallied with the view that the ontbreak was 
CBDBfd by thla pollution. 
" Thia aeries of propoBitiouB doobtleaa conatitatefl a form 
idahle indictment aguinat the water BUpply. They are, how- 
ever, one and all traversed by Mr. Wilson, the representative 
of tlie Stockton and Middlesbrough Water Board, and the chief 
objections that can be made to Uiem severally may be stated 
KB follows : — 
As regarda the proposition lettered (a) it ia admitted, speak- 
ing generally, that tlie fever was much more prevalent 
in the Teee drinking than in the surrounding diBtricta ; 
hut it is said that the difference In thia respect between 
the two waa very much smaller than represented by 
the inspector, Inasmuch aa noliScation of cases was 
computBOT' in the former witli the exieption of one 
Haniiary district out of ten, while it waa voluntary in 
the latter, with the exception of seven sanitary districts 
out of twenty-two ; and that in consequence of this the 
nnmber of casea was largely overstated in the Teea 
drinking districta, and largely understated in the Other 
diBtricta ; and in aupport of tliia appeal ia made to the 
respective caae mortalitiea, aa deduced from the in- 
Bpector's own tables. 
To the proposition lettered (6) it ia answered that not only 
did numerous villages or bamleta that were supplied 
with Tees water altogether escape, but thai, in districts 
which were attacked, the attacks were not spread with 
uniformity over the area, but occorred, either exdi 



sewerage arrangements, which were so faulty that 
previous outbreaks of fever had been attributed to 
them by oilicial inspectors, and the probability of 
further outbreaks ai'serted. 

To the proposition lettered (c) it ia answered that the water 
snpplydoea not conBiitule the only important differ- 
ence betw* en the two sets of districta; that the Tees- 
drinking districts are almost esclusivety urban, and 
the other districts almost excluaively rural ; and that 
if the thirty two annitary districta dealt with in Dr. 
Barry's report be divided into urban and rural, without 
regard to their waier supply, it is found that the re- 
ported fever eases were tour or live times as numerona 
in the urban as in the rural group ; and that the condi 
tlona of urban life, with its common sewerage and its 
closer aggregation of inhabitants, are notoriously more 
lavourable to the diffusion of disease than are the con- 
ditions of rural life. 

To the proposition lettered (rf) It ia replied that, though 
the flood of AngOBt liith must have washed down snch 
filth aa was on the banks, that filth can only have 
been auch as bad accumulated Bince the next preceding 
heavy flood, which was on July Ist; and tliat in this 
interval there liad been no traceable caae of enteric 
fever in the area above the intake ; and that conse- 
quently the filtli cannot have contained the speci^c 
^Ison which isesaenlial lor the production of enteric 



above the intake is a perfectly unsupported hypo- 
thesis. 
"Dr. Barry, as we nndirstand him. admits with some 
qttalificationa the truth of these criticisms, but maintains 
that, when all due allowance has been made for them, there 
remains a body ol evidence which they are not weighty 
enough to counterbalance, and which, though it does not 
actually demonEtrale, constituti'S a Btrong presumption that 
the explanation of the ontbreak adopted by him was the true 

" We felt atrongly that without very minute and accurate 
acquaintance with the loolity, and without much more 
elaborate knowledge of the cou'ptii^ted circumstance of thia 
and previous outbreaha of fevtr in the Teea valley than it 
waa practically possible for na to acquire, it waa out of the 
question that we should decide between these conflicting 
opinions. Although, therefore, we have printed the evidence 
put before us concerning thia outbreak, and have attempted 
to sum up as fairly aa we could the main argumeuts on either 
side, we relrain from expressing any iudgment as to its 
origin. This much, however, we may say : that the pollution 
on a given day of a river like the Tees, with a flow in time ol 
Sood of at least I,(XX),(X)0.000 gallons in the twenty-four hours, 
by what must at most have been a very small amount ol 
active enteric poison, at a point 17 miles above the intake, 
should BO seriously afTect the water that the admission of a 
certain limited amount ol it into the reservoirs shontd pro- 
duce, notwithstanding filtration, an extensive outbreak last- 
ing for some sis weeks, is a hypothesis so startling and so 
entirely unsupporU-d by previous experience in other places, 
that it is fair to demand the most conclusive evidence before 
accepting it as proven ; and, thongh we attach great impor- 
tance to the opinion of such an experienced inspector as Dr. 
Bjirry, we cannot say that such conclusive evidence baa. in 
our opinion, been brought before us." 

Ingiving thia lengthy extract my only regret is that I can- 
not reproduce both the evidence on which it ia baaed and, as 
well, Uie full report which gave rise to thp criticism. I must 
admit my surprise at the failure of the CommitiBian to state 
clearly their opinion on the auestion at issue, namely, 
whether or not the Tees water did In fact cause the entedo 
fever attributed to its consumption, The columns of the 
Boirrsa Mbdioai. Jottiihai. of January 20th, 1894, conBidfred 
the objections of the Commission to Dr. Barry's theBis. and I 
cannot do better than repeat what was tlii' re said, with such 
alight modification of the actudl text as is called for by lapse 

" In their summary ol the Tees report the Commiasion 
omit two important points, the confirmation of the attack-rates 
by the mortality -rates, and the almoal identical behaviour of 
two Buccessive epidemics. The rest are aaid to have been 
' traversed ' by Mr. ^Vil8on. He admits, it seeraH, that the 
fnver was much more prevalent in the Tees*diinkiDg than in 
the BUrrounding diatriote, but alleges that the differem* has 
been exaggerated owing to the in comparability of attack ratea 
in notification and non-notifieatlon areas, end points to the 
unequal caae mortaliliea in the two divisions . aa ahown by 
Dr. Barry's tables. In large water epidemlca the caae mort- 
ality Is QBUilly low. Calerham and Mountain Ash being 
notable inetances, and it seems probable that Mr, Wilson ia 
here unintentionally pointing out a cireumslanee tendiny to 
■confirm the water hypothesis. Broadly epeaking, the attdi k- 
rates were conlinned by the death-rail's, and in a footnote lo 
Dr. Thorne Thome's introduction to the Tees Report (page 7) 
it is mentioned that in notiBcation districts partially supplied 
with Tees water the attack rate among R,991Teee drinkers wna 
69 per lOOUO.and among the other 14,413 inhabitants only 2. 
Mr. Wilson's next point is that some villages and hamlets 
supplied with Teea water earaped, and that the incidence oo- 
incidedwith faulty eewerage arrangements. If he is to be 
understood as referring merely to a few minor instances the 
objection has no weight, but if it is suggested that the locali- 
ties stricken by the two epidemics were as clearly and uni- 
formly marked out from the rest by exceptionally bad drain- 
agf as they were by their exceptional water supply, we have 
directconflict of evidence between J>r. Barry and Mr, Wilson 
in a matter upon which the Commission could aurely have 
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Mtisfled themselves withoat mach dilScnlly. In any case 
the neglect ol drainage alfordB ao Becurity agaiusb 
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" The Oommteeion repreient Mr. Wilaon as advancing i 

cnrious argument in bis reply lo proposition lettered (c). In 
rtgard of this it is diCQcalt to conceive how the difference o[ 
nomenclatare can be supposed to scconnt tor the enor- 
mous ditri-reQC« Ln incidence of fever. It Is true that 
enteric fever in general atfectB town more tlian country, 
but that IB not qaite the eame thing as alTecLiug all 
arban eanilflry dislricta more tiian tnral eanilnry districts, 
nor ie the difli-rpnce ol soflicient magnitude to accoont (or a 
qoartcr o( the disparity witli which we are now dealing. Dr. 
Karry's point is lliat. tailing Itte several districts either Indl- 
viduilly or collectively, rural as well as urban, the epidemics 
attached and killed a far greater proportion of the Itea- 
drinkcra tiian of the rest of the population. Moreover, com* 
tnunily ot water snpply io one of the conditions which occa- 
Bionaliy contribute largely to the incidence of enteric lever 
upon the dwellers in towns. 

"Mr. Wilson's fourth and last point is that the flood of 
August 13lh cotild only wash down saeh Gltli as had accumn- 
lated eince the previous flood on Jaly 1st, and that there is 
no i>roof of any case ot enteric Itver having oeenrred above 
the intake in the interval. Eleewhere he has urged that in 
the absence of compulsory notification the records are incom- 
plete, and the Act was not in force in the Teeadale rural or 
Auckland rnral district, both ol which are drained by the 
Tees above the intake. All medical men are aware that there 
are alight cases of enteric (ever which easily escape recogni* 
tion, and, indeed, some so slight as to be scarcely recog- 
nisable. It is not an nncommon experience, even in well- 
markod water epidemics, to find no clear trace ol enteric 
fever among the pereons who have contribnted excreta to the 
sewage polluting the water supply. But, apart from this, the 
medical pro(eshion at all events has come to recognise the 
posEibility of the poison of enteric lever living onlside the 
human body, and even the impossible demonstration of 
entire absence o( enteric cases (rom a given area could not, 
in the present stat« ol knowledge, completely estnhliBh Mr, 
Wilson's point. This consideration adds to the dlllicully of 
accepting, as a logical necessity, the assumption that nothing 
codld be washed down by one flood which bad not been 
freshly deposited Bince the previous flood." 

There is also that which I shall have lo say presently on 
the matter o( the efllciency of one and another kind of filtra- 
tion : but I would here slate that that affected in the caae of 
the Tees water was (ar from the standard which Pro(eseoT 
Koch has (ound to be an essential (or the adequate prelection 
of the commnnily against waterbome disease. ProtesBor R. 
Koeh has laid down a deiinite rnie tliat no water which is 
intended for human consumption should be filtered at a rata 
exceeding 100 mm. (3 85 indies) per hour, and tlie rate in the 
caseof the Altering beds of the two Water Boards having 
dealings with the Ti-es was much (aster than that thus 
allowed by Professor Koch, 

There is a further startling statement made by the Royal 
Commission on Metropolitan Water Supply, namely, that 
having relerence to tlitj amount of pollniiiiii material oecea- 
i^ary to the infection o( a river which is to be considered as 
capable o( disseminating disease to consumers of its water. 
In the paragraph last quoted they make mention ot their 
inability to admit the hypolhesls as to the passage down tlie 
Tees ol infective material in quantity sufficient to cause sucli 
an eilensive outbreak, the more especially since the water la 
Bubjf'Cted lo flltiation. They also refer to the absence of like 
experience Erom other places in support o( Dr. Barry's theoty 
nf river pollntion as a cause of epidemic typhoid. Indeed, 
they sUte that if the Caterham outbreakof li^TS (No. 102)be 
taken SB a type ot the amount ot poilutinK material requisite 
to cause an outbreak, tlien it would call tor nearly halt a 
million (ever cases in the Thames valley above the intakes for 
a fortnight before the consumers ot tbe London river service 
would 1^ exposed to conditions operative tor barm in the 
nature of a typhoid epidemic, 'i'his, they say, when tbe 
popalatlon la only about one million in the entire valley, and 
liie water filtered, is almost impossible. Accordingly, the 
Commission are content to believe that the metropolis is safe 
against such an event as has happened in the Teea valley. 
Irue. no evidence has been published which incriminates 
Thames wateraa delivered to the I^ndon water mains of cana* 
■ni! typhoid (ever. But what I would aak ia, Uaa it been deoide4, _ 
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. If it )i3s not been decided, then What looting have 

_j Commission when they hesitate to accept Dr. Barry's 
theory oITetfl water and typhoid as canee and effect? Sir 
Georse Bnchanan, in epeaklngon this matter of the amonnt 
of poTlatins matter necessary to the spread ol typhoid, has 
Mated aa loltows in bia onnnal report lor 1831 to the Local 
Qoremment Board : 

"I leam through the Chairman of Directors of the Catcrham 
Waterworks Companv that 1,861,000 gallons ol water were 

Eamped from the well during the fortnight. It the water 
ad lor the whole fortnight contained one grain of exore- 
mental matter per gallon, this would have meant that 19 lbs. 
ol excrement had Men added to each day's supply of water. 
It is, of course, out of the qoestion that the man evacuated 
any such quantity ; neither is there any reason to sappose 
that every gallon received the same amount of contaminating 
matter ; bnt the story may serve to show that in s 
one grain in the gallon we speak of a very large 



ticular samples of Caterham water that did actually prodii 
disease in tiie individuals who drank it. In Dr, Cory's e 
perlments, then, with one grain of enteric fever stool per 
gallon, we see a water thus largely befouled by a most dan- 
gerous material ; and the indication of that befonlment, when 
expressed by the chemist in terms of albuminoid ammonia, 
18 the figure 0.014 part per million parts of the water. Where- 
fore it is not permissible to accept the doctrines which have 
been formulated from the amount of albuminoid ammonis 
present in an otherwise unknown water. Foliating material, 
potent for harm, may be present in a water yielding from 0.00 
up to 0.05 parts of albuminoid ammonia per million, withoat 
removing it from the rank of waters of extraordinary organic 
parity ; and we assuredly have no evidence, in the ease of an 
unknown water showing from 0.05 to 0.10 parts of albnminoid 
ammonia per million, that it is sale organically. The lesson 
1b taught afresh and significantly by Dr. Cory's report that 
while we most ever be on the wat«h tor the indications that 
chemistry Bflbrds ot contaminating matters gaining access to 
our waters, we must (at any rate until other methods of 
recognition are discovered) go beyond the laboratory for 
evidence of any drinking water being free from dangeroua 
organic pollution." 

1 myself strongly incline to the view that an infintesimni 
amount of the poison of enteric fever in drinking water is 
sufficient to cause the disease in those consuming the water. 
Indeed we know, from eminent bacteriological research, 
that the bacillus ot enteric fever is, when present in water, 
there only in proportion relatively small ; and that Uie 
organism even when present in water in the bulk, may be 
entirely absent from the small qnantity submitted for exa- 
mination. And again. Other microbes may be present so 
numerously in typhoid-polluted water as to render obscure, 
and even to prevent recognition of, the scantily present 
bacilli of typhoid fever. This was prominently brought for- 
ward in the case of the Worthing outbreak ot 1S03. (Sfe also 
Appendix a.}; and again finds place In the report of the 
Royal Commiseion on Metropolitan ^Vater Supply. On the 
question ot the amount of poUnting material necessary to 
Induce typhoid as the result of consumption ot water. Pro- 
fessor Odling seems to regard " a very considerable dose " as 
essential ; and others appear to hold the same view. But Dr. 
Bima Woodhead admits that in respect ot typhoid, knowledge 
on this point is not definite. He even says that the entry 
into a domestic cistern ot one single specimen of the bacillus 
of typhoid might, by reason of maltiplication in the cistern, 
prove a danger to all the household consuming the water. 

Coming to an actual occurrence, additional to that 
ol Caterham, where the evacuations of a single typhoid 
patient ma^ be regarded as in all probability the start- 
ing point, indeed, the vera eauia of an alarming epidemic 
of the same disease, I would here like to draw special 
attention to the prevalence of the malady at Black- 
bnm in 1881. The outbreak embraced in all 260 attacks in 
the period February to May ot that year (No. 128 1, and Dr. 
' '~r, in his careful and elaborate report, sets forth with great 



clearness the details of the occarrence. I shall haveocculon 
at a later stage to refer at greater length to this instance of 
waterbome typhoid, bnt treating ol it here from the point of 
view of great harm following small beginnings, I wUl leave 
for the time the general question of water consumption and 
fever as cause and effect. 

Dr. Airy records how, in his opinion, the dejecta from a 
single case ot typhoid at Shorrock's Row, Gnide, shown in 
the plan given at a later stage, gave rise to the epidemic, lie 
puts OQt at some little length how the drainage of the privy, 
into which the dejecta were cast, could have found its wajr 
into the reservoirs which supplied Blackbnrn. The case waa 
one ot undoubted typhoid, and the evacuations had carbolic 
acid cast over them by an unskilled labourer, neither the 
health officer or nuisance inspector proceeding to the spot, 
despite the fact that the town water service was palpably 
endangered at the place ol occurrence. The attack was cer- 
tified on February 2'2nd. A reference to the plan will show 
the manner in which the public supply was threatened, and 
when I have occasion to mention this ootbteak on a later 
page, I shall have to point out the extreme liability of the cul- 
vert furnishing water to the borough to pollution from the 
row of houses in which this case was treated. I need nob 
follow Dr. Airy through the successive paragraphs in which 
he seeks to prove that the Blackburn water was liable to 
contamination by these specific excreta ; let it suffice when I 
etate in his own words that "it appears that in the latter 
part ol Februaiy every section of the water supply ol Black- 
bum contained more or less of the water that had passed 
through the conduit under Shorrock's Row. Therefore, sup- 
posing the conduit water at that time to be the vehicle of 
enteric lever, we can see how a general outbreak of fever in 
the early part of March in different parts of the town might 
be accounted tor." Sow there were three reservoirs to which 
the drainings of the dejecta could have lound their way — 
namely. Guide, with acapacity 0190.000,000 gallons: Fishmoor 
Lodge, 310,000,000 gallons ; and Andley, 12.000.000 gallons. 
We are told that the second had only 50,0C0,000 gallons in it 
when Dr. Airy was there, so tliat there could not have been 
more than a total of 152,000,000 gallons at most when the in- 

auiry was held : but how much leas is not told us. Here 
>en is an outbreak undoubtedly due to watcrborne infection, 
and in which detailed inquiry enables only one attack to be 
looked upon as the origin of the large epidemic among a vast 
body of people drinkmjj from three different storage reser- 
voirs, whose relationship at a time coinciding with the 
alleced specific fouling of their watei-a by that case lends 
itself to corroborate the strong probability that the outbreak 
was in tact thus brought about. 

We have seen already in milk outbreaks ol typhoid how a 
great many of those using the infected milk escape the dis- 
ease, not because they are not susceptible to the disease, but 
on account of the tact that the infective germs ot the fever 
are not uniformly distributed in the milk, households thus in 
many instances receiving milk free from t be dangerous In- 
grediente wliich are contained in that supplied to, it may be, 
the very next house to which the milk is taken. May it not 
welt be so with water in reference to the germs of typhoid? 
I^ofeasor Koch has stated that when enteric fever la found 
to be occurring in largely increasing quantity over an area 
supplied with the same water and unconnected case with case, 
it will be well to seek for evidence of water as the cause. 
In any case, pending the settlement ot the vexed question 
ot the direct relation between rivers and typhoid as cause 
and effect, wonid it not bo best to take the excellent advice 
offered by the latel^ir George Buchanan? I refer to his state- 
ment that if populations are so situate that they must needi 
Eollate the river on whose banks they reside, the river should 
e frankly recognised as unclean. 

" Thus," he says, " regarding rivers as sources of drinking 
water, one of two positions ought, I submit, to be consist- 
ently aimed at— either that, being a necessary source ot 
domestic water supply, the river shall be absolutely pro- 
tected against pollution ; or else that, being (in whatever 
degree) used as a sewer, it shall be classed as not fit to supply 
drinking water." 

For the rest as regards this particular instance ol the Tees 
epidemic, I am content to know that the chief medical 
adviser of the State on public health matters, Dr, Thome 
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Thome, has (aa previonBly etatpd) eald, in preBenting the 
report which Dr. Batry made upon it, that " Heldiim, il ever, 
hae a case of the fooling o( water intended for human oon- 
enmption, so gross or eo persistently maintained, come 
within the cognisance of the Medical Department, and 
aeldom, if ever, lias the proof of the relation of the use of 
the water so befooled to wholesale occorrenee ol enteric lever 
faieen moieohvioos and patent." 

Canals ab Watbb Sttpplibs. 

In hia report on the river Trent, to which I have already 
had occasion to advert at some length, Dr. Brace Low givps 
prominence to the nse of canal water in relation to lypboid 
cansation. This is especially the case in respect oi the 
villages of Misterton and Walkeringhanii, in the GaiOHborough 
rural sanitary district [Ko. 174). Jn view of the fact that 
canal water whs stilt being used here in 1)<03, I think I onglit 
to show what were some ol the constituents of the supply 
which the vl I lagers were consamini;. Accordingly I qnote a 
ehort passage from Dr. Low's report : 

"The ChesterBeld Canal, which paesea through the parishes 
of Mieterton and Walkeringham, joins the Trent at West 
Btockwith, where are a lock and canal basin. Inland beyond 
Misterton, and to the south-west, the most important place 
on the canal is Retford, whence cargoes of nighteoil are 
brought In barges for disposal on the celery'growmg land in 
and round abont Misterton parish. From the southeast cargoes 
of nightsoil are also hrooght into the Chesterfield Canal Irom 
Gainsborough, and from Lincoln fid the Fobs Dvke, another 
canal which joins the Trent at Torksey. This nigntsoil, along 
with towns' manure, is nnloaded on the banks of the canal in 
Mieterton parish, sometimes close to the village, and some of 
thefllthisnsnallyspiltinto the wat«randon the banks during 
the process of nnloadlng. The nightsoil before being carted 
away is heaped up on the bank, a Tew feet from the water'a 
edge, and eye-witneasee inform me that they have seen the 
liqoid filth exoding from the heap, running directly into the 
canal. The bilge water remaining in the barges after un- 
loading is pomped oot into the cnoal. The amoont ot night- 
soil manure paesiofi ii'a the canal from the river Trent ia 
estimated at from 500 to 600 tons in the year; this doea 
not Include that which comes from Retford in the other 
direction." 

This BOrelv ia bad enough ; but even worse is told by Dr. 
Low. since ne says that this canal water has a "general 
preference" expressed for it by the villagers as opposed to 
pomp wells. In the same report we are told that the town 
of Thome derives its snpply of drinking water from a canal 
led by the waters of the river Don. Trap, the supply ia sob- 

fected to some amoont of lillration ot a rongh character ; hat 
he canal itself is the recipient ot untold abominations. Dr. 
Low says: " T)ie canal in question is fed hy the waters of the 
river Don, which itself forms, for some miles above, a part of 
the navigable waterway. The Don is largely polloled by 
eewaee and other refuse matters in its course throogh the 
Shellleld, Rotherham.and Mezboronab districts, and other 
popoloDB places ; it is also continually contaminated by the 
Dowel discharges, orine, and slop water ot a larse floating 
popnlation. On one occasion, a few years ago, tne nombec 
of canal boats passing up and down through the Thorne I/)clc 
In one week was counted, and the number enomersted 

amounted to 500 So that 500 boats carrying each four 

perBOns would represent 2.000 persons contributing excrement 
to the canal in the Thome district at one time or another 
during the week. Habitual throwing into the canal from 
barges ol all their excrement and slops by boatmen was not 

denied Towards the Doncaater end of it I myself saw 

many loads of black sludge being taken out. One lock-keeper 
told me he often saw the carcasses of dead dogs and cats in 
the canal, and that he had occasionally himself to assist in 
taking ont of the water the decomposing bodies of drowned 
persons." That canals should be totally prohibited as sup- 
pliers of drinking water no one, I take it, will seek to gainsay 
after reading what is here Faid. 

FtLTSATlON OF DbIBKIBQ WaTES. 

The importance of the method of Eltnition adopted in 
regard of water intended for human consumption need 
Laidly be asserted. And yet it is one which has received 



far less attention in the past, at least in our country, than 
should have been given to it. Professor R. Koch has brought 
ont very clearly in his paper of 1893 on Water Filtration and 
Cholera that it is not the sand ot the Alter beds that 
acts as the pnriGer of the water passed through the filter, 
but that a layer of mnd on the top of the sand, broaght there 
by a deposit from the still uopori fled water, la in reality th« 
means ot filtering the water. The most Important point in 
connection wltli efficient filtration is the deposition of thla 
layer of mud, which after formation should not be dlstorbad 
until it becomes so thick that it reqoires removal on account 
' '' Impermeability. The layer of sand below this deposit 



essential that the water to be passed shsufd in the first ln< 
stance be allowed to remain on the sand bed a sufBcient tim« 
to deposit the mud, the time required to bring aboot the 
deposit dilTering with dilTerent waters and the capability to 
rid themselves ol their suspended mineral and vegetable 
matter. Some river waters, we are told, whieh are especially 
rich in clay constituents can deposit a good flUering mnd 
layer in eight or ten hoars, whilst others, having vegetable 
matter in suspension, reqnire at least twenty-four hoars for 
the process ; hence the matter of sand filtration is seen to be 
by no means the simple sobject that many have supposed it 
to be. We are further told that if a filter workei satis tactoriljr 
there should never be more than 100 germs capable ot develop- 
ment in each cubic centimetre of filtered water, and this not- 
withstanding the number in the unfiltered water, whether 
100,000 or only a few hundreds. In the case of very con- 
taminated natural water the germs after filtration should 
never exceed 100 in a cubic centimetre. A small proportion 
of the bacteria found in filtered waters have their origin, 
according to Frsenkpl and Piefke, In the natural water; 
hence the very beat filters yet devised cannot rid tfae waters 
of all micro-organisms, with the sole exception of the 
Fasteur filters. Indeed, at the rate of filtration which 
Professor Koch would allow, he fears that the bacteria 
ot cholera could not he kept hack ; but whilst sand filtration 
cannot be held to give absolate protection against danger ot 
infection, "it can give such a protection that in prai^tice wc 
may, under existing circumstances, be satisfied with it." The 
dsinger to be feared from the process of cle-anslng the filter 
beds is adverted to. and it is shown Uiat even with the siost 
careful manipulation of the plant there will be some dis- 
turbance of the filtering area by the inflowing water after the 
beds have been cleaned. This, however, need be but slight, 
and danger may be avoided If the proper precaution be taken of 
permitting the water to rest tor the hours requisite to allow of a 
deposit before the filters are again pot into play. Comment- 
ing on the cholera ontbreak at Sietleben in 1893. TrofeisBOr 
Koch states that if proper bacteriological examination had 
been made of the so-called filtered water prior to the out- 
break, snch an examination would have sotBced to show that 
the water passed through the filter beds was not of ancfa ■ 



.__ much water as possible through the filters, irrespective of 
the nature ot the filtration to which the proce«B treated the 
water. The fact was not appreciated that the water needed 
to be allowed to rest tor tour-and- twenty boars on the sand 
nrtvious to fresh use ot the filter beds. To such ignorance 
Professor Koch would seem to refer the cholera epidemic 
outburst at the asylum there. 

This brings me to the further and very important matter 
of the periodicAl and fretjupnt examination of water, after 
filtration, in a bacteriological sense,* It is perhaps scarcely 
necessarv to state that in England this Question has not re- 
ceived Ibe amount of attention which it merits. • Unless I 
am greatly mistaken, the waters of the individual companieg 
supplying London are only examined (to the extent of a few 
drops) once a month. But what do we find Frofeeeor Koch 
saying on IV.e matter? Th^s, namely, that there should be a 
rule that each filtering basin should when ia use be baeterio- 
logically Investigated once every day, the basin being so 
arranged that a sample of the water can he taken imme- 
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tfatolr uttpr pasBing the fllt^T, and prior to mixing with tlii 
waters Irom o til er basin B or readiin^ the storage reservoirB 
He does, honever, go on to &ay that if watenrorks are bo eon 
Btrneled that thpy give oniformlj good resallB, perioda of 
greHteat nae ol water, of (roet, or of danger of epidemica 
alone thoee in which the strict iiiHistenct^ of a daily exam 
tion need fae carried out. an examination eveiy three (taja of 
the total filtered wat«r being in the mPHntime snfiicient. 
Bat the prHctice ol a weekly bncterio logical examination at 
any tioie ia recorded as insuffifient. 1 mnoh fear that the 
water companies of our country, if jadged by this standard, 
would come out of the ordeal very badly. And again, it the 
water passing had in oar conntry to siand the test of having 
a number ot geriRB capable of development in each cubio 
centimetre below 100, 1 imagine that the companiea would be 
in eqnally bad case. It we apply these various desiderata to 
the case of the Teea water aB supplied to consumera, 1 am 
afraid that the inability of the Water Commission ol 1893 to 
determine whether the fever in the Teea valley waa or waa 
not walerborne is shown to have less juatifieation than ever- 
Coming to an iuBtanoe of filtered water which has seemed 
certainly to have caused typhoid, I would draw attention to 
the case ot the Chester-le-^itreet outbreaks of the wintrr and 
spring, 18«2-t>3 (No. 105), where the incidence of the disease 
waa most emphatically marked on one of two water services 
in the place. The data given in the appendix enflieiently 
demonatrate this tact. The inquiry which was made ol the 

Brevatencea ot typhoid for the Local Givernment Board by 
ir, tlacleau Wilson is an admirable instance ot the repoita 
isaaed by the Medical Department ot that Board, and 1 feel 
that 1 may with advantage to this paper quote from tlie doea- 
mentastoChe methods of filtration found to be in vogue 
when Dr. WilBOn visited the district. The length of the ex- 
tract is only the meaanre of the importance of the eohjcct 
dealt with. 

" The Chester-le-Street Company draws its supply from the 
Btanley Barn, absat two miles above the village. At the in- 
take there is a weir to direct tlie water into the pipea, the 
open ends of the pipes being protected by a double wiie 
screen to keep oat leaves and other floating bodies. But at 
thu time ol my visit these ecre<nB were so arranged that the 
water did not require lo pass through them to enter the pipes. 
A. fen yards lower down these intake pipes deliver into a 
settling tank atmut 3 leet square, and from this the water 
flows into the main, which is said to be covered by a rose. 
The main conveys the water by gravitation (with a fall of 130 
feet) to a filter bed. The man in charge says that there are 
several valves in tlie course ot the main through which the 
water can be turned into llie stream again, and that these 
have to be opened occasionally to soonr the pipes, in order to 
keep the" clear of eand and mud. The filter bed, which la 
sltnatea un some hiah ground close to the village, and within 
2O0 yards ot the railway atatiou, aeems to have been made 
whvu the company was first lormed, and not to have been 
mueh disturbed since, except lor renewal ot sand in a way 
presently to be described ; at any rate, I am told that it has 
Bot been opened out for the last thirteen years. It is con- 
structed ol orick and mortar, forming a tank 24) feet by ■i\>^ 
feet, and ol unknown depth. Surrounding it on three sides 
in the form of a horseshoe is the service reservoir, covered in. 
and, 1 am told, constructed of brickwork with a coating of 
cement. It la eat d that the filli.-red water entera this reser- 
voir Ihrougli holea In the walls ol the filler bed. The filter- 
ing medium is said to consist of 4 ot 5 feet ot gravel and fine 
sand, with a layer ol cobblestones at the bottom of the tank, 
bnt.aswillbeeeen,the tiiicknessof the sand varies immensely 
at dilFerent times. This is the mei'liod followed ; Once a year, 
alter the clogged surlace layer of sand has been removed, about 
160 cartloads ot tresh Bandare pound in. This sand Is procured 
from the banks ol the Wearelose by, having been deposited by 
floods, and tbe Wear above this point receives the untreated 
sewage of alargepopolalion, both urban and rural. The water 
is turned aa to the Alter bed, and aHowed to run through it 
until the surlace layer ol sand begins to get clogged, a period 
which varies Irom ten days to three weeks, according to the 
state ot the water. The water is then turned ofl', and the bed 
allowed to dry, when the man in charge Bklms oH about an 
Inch of mud and sand, and delves the new Burtace to a depth 
ot k foot or BO, The water ia again tinned on, and the same 
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told that the level ot the 
sand was then at itB lowest, as it was time tor its periodic 
renewal. At that lime the surface of the filler was 5 feet 
5 inches below the level of ihe overflow pipe, and I waa told 
that 3^ feet of addilional sand was lo be thrown in, so that 
the thiekness of filtering medium varies as much as 3 j feet. 
As has been nott d above, the filter bed is eutrounded on three 
sides by Ihe reservoir ; on iho looith side is well'manured 
garden ground, extending up lothe wall of the filler bed, and 
as the wall is made apparcnlly of ordinary brick and mortar, 
and is dilapidated in many places, there is no donbl that 
in time of heavy rainfall the soakage Irom this garden ^ets 
into the filter bed. The reservoir is said to contain sufficient 
water to last tor a fortnight it the supply is turned off at 
ul^ht. On the town side ol the reservoir is the valve pit con- 
taining the pipe from the dream to the filler bed, as well aa 
the distribution main from the reservoir to the town, and 
these two >ire joined together by another short main, so that 
the water from the burn can he turned into the town without 
passing through tlie filter bed. This, however, is said nevei 
to be done." 

The state of things here set forth is sufficiently deplorable, 
and if I add that the bowel dischareea ol typhoid patients 
were prior to the outbreaks chroniclea finding their way into 
tlie stream above the intake, tliere can be little wonder at the 
resulting disseminalion of disease by the water of that 
stream when allowed, with such poor attempt at pariBcation, 
to enter the distributing mains. Deplorable as was this state 
of things at Chester- le- Street, a larger quealion ia behind it^ 
namely. How far does the ease represent Ihe condition ol 
water services in our country ? Thequeation is of seriouB im< 
port to the community, affecting as it doeB Ihe public liealth 
m no mean degree. It filtration in its moat perfect features 
doea not arrest all the bacteria wilh which water is infested 
in ita natural, and oftlimes polluted, condition, what can be 
said of water which ia suhjecied to only an elementary proceas 
ol filtration? Jf it be contended thai water from whatever 
source will not convey the means of harm when properly 
filtered, I for one will not quarrel with people who rely on 
tliat fillration, if only it be assured that Ihe method of purifi- 
cation is indeed perfect so far as all reasonableness can 
di-mand, and auch as shall reduce the grrms in the water te 
less than 100 in each cubic centimetre, so far as development 
ia concerned. If filtration is to be onr safeguard, let it be of 
a kind to prevent all cause for cavil by those who look askance 
at the theory of the safety to be found in it, 1 must add one 
qualification to my adherence to the trust to be placed in 
efficient filtration, and that is my opinion that the water to 
be filtered shall be a waler free so lar as can be determined 
from even the risk of pollution. I refer, of course, more par- 
ticularly to risk of eicremenlal pollution. What I would like 
to see undertaken is a comprehensive survey of the several 
local and other waler supplies in use in our country, all out 
gathering grounds, filter beds, moLhods of distribution and 
the like finding place in the scope of such an inquiry. The 
matter would doubtless take much time, but that would be 
a small matter it power were given to the department o! 
Slate carrying out the inquiry to order the remedying ol all 
detecta ot moment thai were found to be existing. II we have 
regard to the valuable series of reports now available in the 
tea in which the Medical Dcpartm^nl at Whitehall have 
ide local inquiry into the saniliiryiircumstances of districta 
England and Wales, we shall find that very seldom is the 
water service such as to prove satisfactory to that Depart- 
ment. But dissatisfaction without the [lOwer ot remedy is 
bnt poor comfort to those desirous of righting the wrong. 

Before I leave for the time this interesLing subject Of river 
wat^^r and filtration in relation to typhoid I should like to 
refer to one other instance ot riverbome typhoid, that, 
nnmely, ot the river Wear, which furnishes the water supply 
of Bishop Auckland. The data which I give in the appendix 
(No. 194) will show in a way not to be gainsaid Ihbt the inci- 
dence was on the bonai'S of consumers ot the pnblic supply 
from the river, even down to four cases in the village of 
aouth Clinrch, in lour liooaes taking the same river supply, 
to the exvlUBton of all other houses In that village and all 
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Kiotigeg in Burrounding virnacB using oiher water. The 
■waters of tliu river nrp umlniibli-illy gr><«a1y polluted above 
FliiB inlRkp of the supply. 'I'lio Wear ii-ceivi-s the sewage ol 
' all th» towns in the uiipT [lort'ons ot llie valley, aud, in 
Biidition. Ihe raw aewago o( stvi-ral Utonsiind people witliin a 
few miles nf the inlnfce. not iut^ladine that of some thirty 
housea in the town of IliHliop Ancklimd itaeir. Bat the water 
is filtered throDgU a natural Botid aiiU gravel bank, the chemi- 
cal analysia ot the tlltereJ water eliowlDg it to bo ot much 
sreater parity tlian that of 1)i(^ river in ita natural stnte. 
Yet the water is frequ' ntf.v. wlirn supplied to the mains, 
quit* turbid, thus giving evidenc^e ol the intflicipnpy of the 
method of filtration adopted. In hia report lor the quarter 
pndirdJuneSO'h, 18113, Or kut>ta<'eHill.thehealthoflicerforthe 
OOUnI; of Durham, slnles tl>at tlie " coDnty analyst reported 
of a sample ol water iHken frum Ihe mill race just below the 
entry ot sewage from hnui-cs at West Milt and UaiBy Bunk, 
and Latherbruah, 'that this sample yields very taint ijJlca- 
thinfl of the presence of nrtiinl sewage pollation.'" Ue pro- 
re^ds to stite very truly that the chemical porily of i: watir 
la no Indication that it inn be cooBumed without danner. and 
tliatat Bishop Auckland the llUration ianot always eHootivei 
whilst there is t^vidence ot tlie eutiy into thp river just abuve 
the intake at sewage containing the sgieciSc contaginm ot 
enteric fever, at a time coincident with the outbreak of 
typhoid which i have chronicled in Ihe appendix. It epenia 
that the methods here adopted would not bear the scrutiny 
which Profeeaor KoL-b would brins to bear upon them, and 
that 11 cholera were ever to find a tootinps in the upper 
reaches ot the Wear wliilat tlie caoditions obtaining in IH93 
are allowed to peraiut iii the mailer ul n nat^r supply dtawn 
from that river, the chances are that BishopAockland will solTcr 
very heavily. Thia inatance, to my mind, aelsfotth very clearly 
the folly of trusting to ao-called nitration, done in a manner 
which science has now ahnwn to b« short of ihe rrqaJBite. 
Filtration can only be relied upon when it fulflla the ciindi- 
tiona laid do*n by Protcssor R. Koch, nnnie'y. when it 
eecnres a Writer with less than 100 gi-rms capable of develop 
llienl in each cnbic centimetre of bltcrcd water, and nhrre 
Ihe other reqnisitps of bacteriological examination and the 
like can be fnlUlled. 

WATBBBORNI TxFBOIP FaTBB OF ACCIDBKTB. 

It is conceivable that with our complicated macliiner)' tor 
Uie supplying ol laree populations with drinking water there 
wonld occur Ironi time to time accidents of a nature to be 
deplored on account ot their fnr reaching rrsults of a harmfnl 
character; and so it is, for the history of waterborne typhoid 
is not without cases where the outbreaks have been diieelly 
the reenlt of accident. I may recall attention to the Lewea 
epidemic of 1874 (No. 71), brought about by the leaving open 
U the valve ol the Intake pipe by some children. To this 
easel have already made refeience in other connection, and 
BO I pasa on to cousideiatiun ot additional instances where 
aocidents have btcn concerned in the cause of outbreaks. 
One nt the most cuiiitna of iis kind was the outbrfak at Perth 
In IBS) (No. 112), which lasted from May to Novembrr, caus- 
iDg 13J attacks and 21 deaths. It happened in V-ia wipe. The 
sewage ol the cily was disposed of in the river Tay. and quite 
close to the place ot outFa'l into the river the mains Of the 

SabUo water supply cross from the filtering beds to the city, 
'na psrticolar day some repairs were needed to the pipes, 
and by some error the scwa^'e polluted waters ol the river 
were allowed to find entry to the distributing mains already 
oharged with filtered water. On the next day succeeding 
there began an epidemic ol diarrhtca in the city, and this was 
followed at the t-xpiriilion of a week by sn oulbrrak of 
typhoid, a circumstance by no means unusual in the case of 
W4terborne typhoid, as wilncsa, for example, the iuslance at 
L-Xing's Lynn. When we state that record of lhi<< remaikable 
IMP comes from tiie pen of Dr. bimpson, now health officer 
jl CalcutU, It will be allowed that it demands credence. Of 
^Vie Bangor epidemic ol l>^!:!2(N'o. 141) much was heard si the 
time, and alter the issue of the report made t a the Local 
Government Board by Dr. Bnriy. No [ewer than 514caBC8 
and 43 deaths occurred, and some attempt waa made to ex- 
dnde water as the cause of the dii!ast«r. This entirely lailcd. 
however, to convince an^ unbiassed mind na to Ihe trath ot 
the report, which unh6bitaiiugly put the fover down to the 



water eervicc. The town was no doubt di-servlng of a certain 
amoant of commiseration for Ihe iMmentnbie circnmstances. 
There were those who loat their lives by their persistent dis- 
regard of the theory of a waterhoine pestilence; and jet after 
all the malady was brought ab. bt by an tux-idcDta! act, il one 
may call a flood a matter of accident. 

The facts leave no doDbt that the river from which the 
water supply ol the place waa obtained waa polluted EOme 7t)0 
yards above the intake by tlie excreta ol typhoid pstienta 
caat into a creek which cariied them by means of a rubble 
drain to Ihe river. The (lucd which occurred in early July 
had tor its rcsalt the barstlnijof a main, with consequent dia- 
torbance of reservoir and filler bed ; and this distuibanoe was 
followed iiy a widespread and simultaneous epidcmicityof t)iv 
diseaae, the fever blnilng (frtli alUT llie lapse of a fortnight 
lollowing on llie burslinfi ol the main. Tlie water was much 
discuiuuted after the aceidciit, and smelt badly. Houses not 
taking it were altogether exempt from fever. To add to the 
diacomlort of those who had much to say by way of doubt ol 
the theory of water, it waa pointed out that the filtering beds 
were inrfilcient and dirty. And then, again, it can hardly be 
expected that a river can be polluted by the specific germs ot 
typhoid without grave dan )>crot mischief reEufting, eapecially 
where the melhod of filtration is In any wise faulty. There- 
fore, wliiirt we may class the instance in our cliapter of 
accidents, it neverthelesa remains also as a case deserving ot 
much censure that there sbonid have been peimittedto 
remain such a source of danger to the poblic water service as 
tho disposal of (xcrem'-nt from houses so Bituate aa to 
render Ihe poliution of the service pOf 'Me, H it be held 
that accidents as such omnot be gua ;d ag.tluat, I mnst 
enter the lists and give it as my o;i.nion that the health 
of a oommuiilty should not be at the mercy ol a child, or 
ol an ignorant houeehuidcr who is content to get lid'ol his 
doroestic filth without ri'card for decency or safety. The 
instance ol Perth la probably unique, but it is painful to 
think of llie consequenci a ol any damage or leak occurring 
in connection with riverhorne water pipes, in the same way 
as it is dangerons to have pipes for water and sewage laid 
side by side without the greatest of core that any possible 
exuhaiigc of contents is guarded against. 

Gatsbbinr Gboukos asc Watbb Pollution. 

Where drinking water is derived from tlie surface drain* 
ings, the importance ol having a ^athirlng ground free from 
all possible means of pollution is self^evidenL And yet to 
read the history of waterborne disease, one would iinngine 
that to secure a gathering ground that shonid not diiectly 
contribute to the contamination 0( the supply was a matter 
of but little concern for those charged with the safeguarding 
ot the public health. I have already had occasion to make 
some relerenee to thia tubject under one or more <A the pre- 
ci'ding snbhcadings, but not directly aa matter of gathering 
groond so much aa of pollution ol stieama and the like by 
surface drainage, Thia itneslion of the relation ol typhoid to 
the surface pollationa to which water ia eobjeoted while fu 
procesB ot collection is one that demands some cons f deration. 
We have recently seen tome lar«e corporate bodies brOQght 
to book on account of tlie diFgraceful eondiUona which have 
been permitted to exist along tlie tcu'e ol water collection, 
and to these I shall have to n-fer In tlilH comicetion. It will 
be well that 1 should mrike Bpeclal refereooe as matter ol first 
instance to a tew cases ol polluted gaihering grounds so far 
Bs the facts appear in the apiiended Uibles. I will Inke half 
R-dozcn instances. The firHt is by no means the least in- 
teresting. I refer to the Bliiuklium outbreak rif 1881. invesU- 
gated by Dr. Hubert Airy (No. 1:^,, with its OXi-ttUcka. Thu 
case is indeed of such vast importance ns showing the condi- 
tions prevailing when Dr. Airy visited the borough, that 1 
am sure I shall be pardoned it I quote even somewhat 
lengthily from his report, only premismg that the state c.t 
thince to be now described in nowise obtains today. 1 can. 
not do better than reproduce Dr. Airy's account of the risics 
to which tlie old wntetwoiks gappty wsa expoFod by reason 
ol the circumstann s In which tlie water was galhered. 

"Now It is evident that this water supply ol Blackburn 
runs tlie risk of pollution at its several suuroeB. There ia 
risk at the leathering eroiind above Pickup Rank; there ia 
risk at the While Blik L'olliery ot some accident similar to 



I 



I 



I 



that which befell the Calerham well ; and there ia risk at the 
well on Revidge, lor liooses ftrp pretty namerous round about, 
and the soil ia a porous sandBtone rock. Moreover, aa regards 
thewalpr IroiD Pickup Bank, there U riak at very many points 
along thi> route by wnidh it is conveyed to the town. The 

atone culvert is of rough consttut^tion, built of the ragelone 

of the dislricL In rude wedge-shaped Innifie, Btted together 
without mortar or cement, but weJI bedded in thick paddle ; 
and remembering tliat this culvert haa lain lor more Ihan 
thirty years, only three or four feet deep, on the slope of the 
liill side, with a constant tendency to inerease of pressure on 
the upper side and lessening ot prr-ssure on ihe lower side, it 
can hardly he supposed that the structure is still sound 
throughout. Indeed, on one or two occasions at dilfereiit 
points the crown of the arch has fallen in, and probahly at a 
hundred points it has yielded more or less, 80 as to admit a 
leakage ot subaorfftce water on the upper side. The Cor- 
poration have been sensible ol the danger involved in this 
condition of things, and have, some time beck, taken pains 
to prevent the snrface water from lodging on the upper side 
of the moand which overlies the culvert, by cutting trenches 
and laying drain pipes to carry it away either under or over 
the culvert. An inspection made last autumn (ISSO) by the 
health offleer (Dr. Stenhenson) and the insiiector of nnisancea 
(Mr. Prebble) revealed the presence of dangerous nuisances 
in the shape of town manure on the pastuies immediately 
above the line of the cnlvert. Freedom of manuring 
was expressly reserved to the neighbouring owners. 
tenants, or occupiers by the Waterworks Act of 1845. 
The only remedy ihs Corporation can use is to refuse 
10 sell manure to the farmers on these lands. Tliey 
cannot prohibit the manuring of the land, and the farmers 
can get mannre elsewhere; danger from manuring, there 
fore, still remains. There is also the sewase and ordure 
ol Belthom. the village on the creet of llie bill above 
the line of Ibe-colveit, to be taken into aeconnt. At the time 
ol conatiQction ol the wbIct works Belthorn bad no sewer nor 
cesspool, bat disposed of its slope and excreta close around 
the dwellings. Ol late years tlienonae slops have been re* 
ceived In a roadside eewer, delivering into a watercourse 
which formerly was impounded in a little 'lodge 'close above 
the culvert, and used to supplement the supply from Pickup 
Bank. Even to the lime of my visit the conduit remained 
open at this point, but the lodge had lonKbelore been emptied 
by a pipe carried under the culvert, mill it has occasionally 
happened that tbts pipe has been choked with rubbish or 
with snow, and the water has halt filled the lodge before it 
haa been possible to clear the pipe again. The water bailiffs, 
however, declare that the water in the lodge under IheHo cir- 
cumaiances never reached the open conduit. Again, there are 
one o- two other points where sewage from Belthorn has to 

SatB over or under the culvert, and where the accident ot a 
elective joint might admit impure water to the latter. The 
dramage from one row of houses goes into a cesspool on the 
hill slope. The cesspool sometimes overllowa, and the liquid 
runs down a lane and enters a drain which passes under the 
culvert. Even in the last twenty yards of itecoarce, before it 
discharges Into the Guide reservoir, the cnlvert is in mani- 
fest danger ot receiving soaknge from the neighbourhood of a 
row ol cottages (Shorrock's Itow) in the village ot Ouide (see 
plan annexed). The slops Irora these cottages are thrown out 
partly in front Into the road gutter, which carries Ibeni over 
the col vert with no security against percolation except the bed 
ot puddle In which the culvert is wrapped, and partly into a 
(i-inch pipe drain at the back, which, at the lower end of the 
row. is carried under the last house and across the rond to 
join a larger stone drain from a higher part of the village." 

The above is snItJcient to show that the gathering ground 
waa by no means free from fources capable ot seriously pol- 
luting the water collTted in the reservoirs; and Dr. Airy 
goes on to describe the manner in which he thinks actual 
pollution may have been brought ahout by way ol the drain- 
age from some privy pits within nine yacda of the cnlvert at 
one part of its course. Percolation ot the contents ol these 
privy pits waa demonstrated at Ihe point where those con- 
tents nassed over the stone culvert, and a case of unequivocal 
typhoid occurred In February in one of the houses using one 
ol the pits. ' Moreover, the discliaiijts ot the patient were 
flist into the privy, and though the use of carbolic acid 



powder is said to have been made, in so far as the stools w^te 
concerned, at any rale no such attempt at disintectlon wa? 
made in the case of the i-lopa and rinsings of vessels. All 
alike could find their way to the cnlvert. And even so, 8ir 
Charles Cameron has stated that he haa succeeded la de- 
veloping typhoid bacilli in large numbers from dejecta treated 
with carbolic acid,* In the next month (Marcli) the disease 
suddenly blazi^d out in Blackburn, with 140 c^ses, followed 
by 61 in April. Dr. Aii7 showa that the distribution of the 
water, complicated as it was, fitted in with the theory of 
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contamination by the excreta of the single case of typhoid 
just referred to, whilst the widespread and slight incidence 
on the large population served equally fitted the theory, 
since, if the one case of disease contributed all the polluting 
agent then the amount would be very email li. relation to the 
immense body of water to be infected. The heaviest inci- 
dence was on that part ot the borough served by the reser- 
voir chiefly concerned in the pollution to be derived from the 
specilic evacnations. The case against the water to my mind 
admits of little room tor donht, and the lessons to be learned 
from the tacts so admirably detailed by I>r. Airyare ihe tolly 
of collecting water from a gathering ground subject to 
mannrial and other means ot probable potiation ot the 
water so collected, and the necessity ot looking alter any 
disease within the area of drainage of water, rather than 
■BaiTiaa Medicai. Jousnal, August llth, laM. 
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Iraving the matter to the chance oppratinns of an nnsbilled 
labunrcr, aa wns doni' in the case ol the iDilial nltack, which 
vtry prohahly was the ataning point of the deplorable epi- 
demic whioli InsLi'd from MhtcIi till May ol ISHl. Another 
in^tanee of most loul condilioDS obtaining around the water 
used bv a community aabafrjUftuIy invaded by typtioid vina 
that ol liarnoldswii'tt. in Vorkghire, in the spring ol 1683 
[No. 140), where 4t( eaaea oocuned. The well here in qaeslion 
was, we aie told by Or. Atkinaon, the heallli officer, fed Irom 
gronnd sataratcd by sewage, and itself situate between two 
BFta ol cesspools which intercommnnicated, lever preaentinE 
in some ol the very houses draining to the ceespootH. Small 
as were the propiftiona when compared with the epidemic 
just chronicltd, I much doabtil a case wore deseiving ol 
censnre ol the annitary aQthorily; uan well be imagined. The 
people were tor nil lb v world drinking their owu excrement, 
and veritably cotisamin^ the poison ol typhoi<]. At Cowpen, 
where enteric seems to be almost endemic, there was an epi- 
demic consistlus of 74 cases and 13 deaths in tbe spring of 
1884 (No. Ifit). Here the walel wag derived from a Blreani 
whii'h received the drainage ol highly manured. Helda on 
which huroan ordure was deposited for manurial purposes, 
and the heavy rains ol the winter months prrcedea ihe oat- 
barat. In the case now to berelerrtd to, three laimateads 
were ailuate on the area Irom which the water was collected. 
1 mean that ol Bwanaea in IPW (No, 1611. where nearly 600 
attacks were recoided, and nearly 50 deaths were regielered, 
in two months ol the aummer. At two of the three farm- 
steads there occurred, it is supposed, cases ol typhoid, and 
the evacuations of the patients under the local conditions 
and methods ol treatment could not lail to gain access to the 
reservoir through the medium olthe watercourses proceeding 
from the houses. The lever outbreak was cont«rmmous with 
the serviced water Irom the parlicDlar reservoir subjected 
thns to speeiQc contamination, those districts ODtside thia 
supply totally escaping. It is but right to stale that imme- 
diately information was received by the sanitary offieials of 
the an spec ted cases at the f aims, and the danger to be ap- 
pended therefrom, the water from the implicated reservoir 
was cut ofT. 

Ae tealifjing to the tact that it was to the conenmption ol 
this water that the lever was due, it was foond that at th« 
time at which thti action of cntting off the water might be 
looked to, to bring about a decline in the number nf newcaacs, 
inch dectinBtion did, as a matter ol fact, take place, ilat the 
lesion here ia again plainly written, namely, the folly of 
having within the area of the water drainage system any 
dwellings from which danger may be apprehended in the not 
iinhkely event ol specific di^eaae manilesting ilaelt on the 
premises, where, indeed, the methods ol exiremcnt di)>poaal 
are bucL as cannot be regarded as absolutely to be relied 
upon aa without the possiciility ol accident to the water ser- 
vice. Farm steadings, with their invariable dirt and litter, 
are the least desirable dwellings to have near a gathering 
ground, at any rate, ae we know auch placea in general. The 
instance 1 the onlbreuk so recently aa 1801 at Hotlierham, 
Kawmarsh, and tireashrongh. will still be treph In the minda 
of many people, and Its lessons are aufHciently important to 
warrant me In bringing the chiet facta to the remembrance of 
any who may be without intimate knowledge of them at the 
present moment. The two former towns, and a deSnlte bnt 
email part ol the last, had a water service in common, 
InruiBhed by the Kotherham Corperation. This service wne 
from two gsihirlDE grounds and two m-lls. These gatl'ering 
gronnits (aee No. lUO) were subject to all manner ol pollutinti 
media, esiieuially one, the water Irom which had great bulk 
(87 per cent.) of the total cases occurring, andtheeenumhered 
inullJ.'it, with 36 deaths, Irom October to December. The 
waU>r snoply waa the only community ol condition in the in- 
V4ded areas. Now, the pollulions to which the gathering 
grounds were exposed comprised audi daniierous cIcmentB aa 
the drainage ol highly .manured tictds, oh which were de- 
posited the reluse of farmyards and the conti;nta ol privy 
middens ; and in addition the sewage ol whole villagee lonna 
Its way Into the water; and, to crown nil. the tillering bede 
had none of tbcm been clcdnsed since 1H^5, one, indeed, no) 
since ifSl. analjals ol the water for a seiica of yean being ol 
a compromising natoTC. That there shoald have bt^n lonnd 
in England such a combination ol deplorable coudltionB 



ohtaininginconncetlon with the water aervice olone ol onr 
towns as has been the case at Kothfrham is a sure sign that 
our boasting ol our immenee progress in raaltera sanitary is 
rather premature Willi dilTeient climatic conditions in oor 
country, who would like to predict what would happen in a 
lime ol adjacent cholera P 

To close thia sickening array of facta aa to the manner h 
which potable water Is drawn from the sur face ol scwntre 
laden land, I take note of the case ol Atherstone (No. ItiDK 
where the outbreak of Idti3 was related to the pollntion ot 
the water by way ol a piece of common land thicaly covered! 
with animal ordure: a Urge pond also contributing Its maA 
and filth to the pollution, whilst the collecting tank had ia 
its near vicinity a place ol de'ieeation lor nnmerous tramps. 
I have referred somewhat fully to this outbreak already, ia 
connection with the question ol levels ol mains as alTecting 
the diatribution ol typhoid, and so 1 need not here Tecapiin- 
late. But that a piece ol ordinary common land should have 
been allowed to furnish water by drainage lor a town aeenis 
scarcely credible. Nevertheh'S^, the [act remains that 
Atherstone was content to see iia water collected in the way 
described, with the results that will always follow on such a 
alateof airiira. Tlie whole snbjpct olthe relation ol gutlier- 
ing grounds to typhoid enters so largely int« the bisioiy of 
those outbreaks whidi have been traced to water aa a cause. 
that I have felt no hesitation in thns lengthily speaking of 
the matter: audit seems to me that it is one that needs much 
more consideration than has hitherto been paid to It, slnco 
we see tbat some ol tlie most (:1aring instances on rfcord nrs 
ol quite recent date. The entire qaestion of surface drainaM 
in so far as drinking water is concerned, calls lor remedial] 
action on the part of our oompnnies. Far better trast to] 
polluted waterways, such as rapid rivers, thanto tlieconxtant:! 
presence ol infiltrating human ordure, or the rank eewagvofi 
villages where diseaae mny at any time become epidem'" 
Indeed, with elTictent filtration, I would mnch rather aee r 
drinking water coming from a polluted river than Irom the] 
Borface ol meadows licavily manured by the visible refusa J 
heaps collected from privies and the like. For one tiling, thai 
chances ot a river ridding its waters ol the harmlal qtuTitieg J 
'>! the polluting media are much greater than in the case ol r 
water gatliercd from saturati^d grjond Inll ol abominNtions, ■ 
cl(*e to the tanks and reafrvuirs or to the streams which leeil J 
the service pipes and platea ol stiiruge, 01 two evils I would .1 
choose Uie leaat likely to cause miechiet, 

CnCRCBVAsD DnAiNAGB IN Rri.ation to TTPnom Fsvan. 
Man, however, does not appear content to pollute his 
drinking water by the voided filth ol the living, but is too 
often careless in the matter ot contaminating his supply hy 
the drainage from the resting places ol the dead, and tliua it 
comes about that danger arises liom the proitimiry of burial 
grounds to the areas of catchment for water impounding 
purposes. I will bricQy refer to two instance's in which the 
proximity of churchyards to sources of drinking water waa 
seriously held in question. The two cases ar« wide apart in 
point 01 timn and locality, the one being at Malpas, in 
Uheshire. in IWl (No. 27). and the other at King's Lynn in 
1&91 (No. U9). At Malpas the churchyard has been in uae (or 
lor many centuries, and not only was it situate on porous 
soil, but it was so located that all the decomposing animal 
matter getting away waa led to the source from wliicb the 
water supply waa obt-'iini-d. In the case ol King's I.ynn. the 
drainage of a churchyard tnto the (jiiywood river, which fur* 
Dishes the poblicwateTsopply. wnsonlyoneof very nnmerouB ' 
sources Irom which the river derived pollution, ^tilllhesa J 
two instances serve to indicate the fai^t that places ol burial 1 
are at times so placed in relation to water aervices that their * 
natural drainage finds its way tr> the water drnnkbyman; 
and it does not want much tlioagtit to come to the conclocloa 
iliatthtir proximity to sources ol supply is, to Say the least, 
very nndesliable. 

EzcBPTiONii. SorBCBB OT Watbs Pollftiox. 
One very peculiar case of pollution ol water is reported hy 
Dr, Beveridge, ol Aberdeen, as having occurred at a dni;y 
farm there In 1831 (No. 12Si, The cisternal the frtrm vt^ 
situate in a comer of thp cowahed, its contents being used l.^r 
all dairy and byre puriiuees. Aualyaia showed the wxtcr to 
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hf pnrp prior to mtry in»e the cistern, bnt to become biffhly 
polmt'x) with orgnnle mnUrial while in the elatern. All the 
aaa cnaeo ol ffvrr ort^urriDg in the month of April WPre in 
consumers of the milk lion Ihie dairy, and no condition of 
the miioh cows could !«■ diet'ovcred. nfter very careful exami- 
nation, to ncconnl for iofectivliy of the milk by Uie cattle. 
No one taking other milk was allni'ked, and persona whose 
eans wnre not washed in Ihe ciatern water escaped the lever. 
The ppid<'mi(t was sudden, hut bb wide^prpM as thedietri 
bution of the implicated milk. Daring the progreea ol the 
prevalence Profeasor Coa»ar Kwfirt dtscovered in the milk 
oiganiflms identical with thoae loand in the cislern water, 
Tb«> ease is intirwllng ns showing that despite the pnteiU 
tact that the water was the vera caum ot the epidemic, there 
'I no knowing in what manner the water obtained ile intto- 
Ive quality. 
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t TiPHOID FSVSB 

catecory not far removed from the chapter ot accidents 
hicli I have lulely refeired. come those cases in which 
chance som'ctiB of supply of drinking water have figured as 
eanseol typhoid fever. Two each instances of use of water 
in a more or lees nccidental way I may qaote in this ronni c- 
tion. They occurred widely npait in point of lime and posi- 
tion, namely, the one at Biitlol (No. 7D), and the nl.herat 
Kvesham and nrighhonrhnod (No. 142} ; the tirst in 1^75 aud 
thelalterin IP82. In the llrst.it whs among the inmnteBof an 
inslilution that the fevei spread, the immediate cause ot the 
^)U0 attacks which developed beinx tlie chance drinking by 
some of the orphan children of the contents of a stream 
■laring one of their walks. The strpam rei'eived the sewage 
from houses in some of which typhoid had occarred. and as a 
result ot this coneuitiiition thirty cases cropped up aimultane- 
oua'yin the asjlum In children having thus diunk of the 
ept'ciQcally contaminated water. The disease once intro- 
diii'ed, was kept going until 60') children had caught the 
iiiix'iion out of some 2.UU0 in the aoylum. Here, then, 
W4S (juite an accidental natige of a wnler by thirsty children 
Hhilc oat for a WH)k in a dingle near their home. And it 
hiis its le«son for other large aggregations of yourg nersons 
when out of tt^e charge of the attcndnnta UBUally looking 
niter them. The aecnnd instanee wae of a most exceptional 
cliaracter, having to do with the visitors to a regatta, who, in 
Bome numbers, drank ot the water of a well in a meadow near 
wliere the regatta was held, the well being contaminated with 
animal organic matter, and situate near a sewer. As showing 
how the disesae was caused, I may mention that the infec- 
tion was found to be present in eleven villages, the early 
sufferers b'-ing all ot them users of the well on the day of the 
ri'gBtta, either in its natural state or in the form of lemonade 
niiied with spirit. Not one case of fever occurred in the 
large number of persons who thronged the other frequented 
meadow. The water of the well showed on examination 
signs of undoubted pollution, but the use of its water was a 
matter of accidental congregation in the meadow in wfaich it 
found place. 

ClUSR OF FRVRB DiSTiKT IN TiMB. 

rhere have been not a few instances in which the canse of 
the outbreak of walerborue tj jihoid has been fur distant in 
point of time from the resnlt of its operation. I have already, 
in speakinjt ot the action of frost and thaw on the spread of 
such typhoid, bad occaeion to mention tlie lapse of lengthy 
iiitervnls bt'tween the disposition of the infective material 
which has later given rise to disease and the disease which 
has thus be<>n created. It must indeed olten happen that 
the one and the other will be somewhat widely separated, tor 
the renaon that climatic conditions have so much to do with 
the intiltration ot the specific germs of a disease into the 
water. It will readily be granted that excrement cast on to 
dangheaps In a period of tiost and in a time of heavy rain' 
f«ll will reach an adjacent waten-ourse umler the latter con- 
ditions much more quickly than when the surface ot the 
ground Is frostbound. We have again and again seen heavy 
rain eansing typhoid epidemics by the action ot tlie water 
newly fallen on the ground in its forward conrse eiUier on 
the ground surface or with the subsoil water thns augmented, 
nnd acquiring a fresh Impetus iowarila its nulnral level. To 
Uie inslauccB under these heudinga I need not again refer; 



and with what baa already been said on these polnta ft Wilt 
SQtlice if I give one instance in which neither frost nor thaw 
was in qaestion. bnt wliere the caoBe was in existence In th6 
spring ol the year and the result was manifested In the 
anmmer. The ca^e ol which lam thinking is that of Swansea, 
which town, but not this outbreak. I had occasion to mention 
in another connection a short space back (No, 107). ITere. aa 
will be seen from the appendix, the onlbreak with its 610 
attaiks was traced to tlie louling ot feeders of a reservoir by 
excremental pollution from a farm on the gathering ground 
ol the service, the fever having oecuvred four months before 
the epidemic outburst, the immediate agency being a heavy 
rainfall. Here, then, it is seen thit though Iroat iind thaw 
bad no place in the delayed outbreak, yet rain had a pro- 
Diinenl part assigned to it ; and indeed it may be laid down 
that the majority of such delayed appearances of elTect fal- 
lowing on cause are accounted tor in one of two ways, namely, 
either absence of much rain or trostbonnd apeciiic polsonoua 
mnti rial which needs only oppottoniiy for access to drlnk'ng 
water. Theee cunfiidcratiuua point to the need for careful 
tracing back of the mctceriilngicid conditions lor some time 
precedent to the prevalence under investigation. 

Mbthobs of SpltBAD OF WATenoOBKH TrPHOID Fbvjh, 
That there should be various methods by which disease 
tends to diBScminate ilsctl is not surprising; but this does 
not x* move from the region of surprise some of the methoda 
hy whi.'h spread is brought about. In the nnmeroua in- 
etances in which typhoid has been set going by the medium 
ol polluted water we have generally seen the disease appear- 
ing (irst in those persona wlio pitrtook ot the implicated water 
to the entire exclusion ot all others tor periods of time vhit- 
ing with the attendant eircnmslances. In acme— indeed In 
very many— the disease has run a long course be'ore any 
eecondary oaufe lias been found optrating, wlii'sl in othera 
again the disease has aoon ceased to operate throngh tha 
original agency hy auch action on the part of sanitary 
nuihorities as closure of wella, or stoppage of supp'y. or the 
like, and has then fastened on other channi'ls by wlik-h to 
propagate ilEclf. as. for example, the methods ot excri ment 
disposal, the non disinlection of bowel discharges or ot in- 
fective slops, the attention of the nuraes on the patients to 
dnties which lend I'pmselves to contact with tlie pnblic, or 
with matters which come to bo used for the preparation of 
foods or drinks for hnman contumplicn, " fhe appendix ia 
full ol these various methods of spread of the diECiise; but 1 
ehould like to draw attention to one case in which spread 
waa brought about by wlmt looks on the face of it to have 
beengroaacarelestmees. At Temple Cloud in Somersi't (No. 
101), there occurred an epidemic of a very limited kind, see- 
ing that it consisted ot only 11 cases; but the ciicnmatanreB 
were interi-sting on account ot the family history which is 
contained in IhH repnit which Ur. I'eane Sweeting made on 
the outbreak, lie 8>alea. for example, that in one honee the 
evacnaliona passed by three young patients were emptied 
only in the morning, being retained all night in the room 
occupied by the suOircTB and timt in addition lo thia filthy 
and dangerous piactice the nurse did not wash her handa or 
clean her nails after attending to thr children : and he states 
also as bid opinion that the woman probably thus deiivid her 
infection. Mt'ieovcr, no diainfeciatils were usi^d at tins 
house. The same condition obtained in other cotlngts in 
thlsoutbiesk, and the ti >-suu to be leaiiii d as to the absolute 
net'd of perfect cleanliness is one that should be well takeu 
to heart, not only in conni ctiouwith typhold.but in regard ol 
all sick rooms, since, if we »igoe by analogy, wfe may expect 
lo find a nurse who ia careless about htr o»u personal cleHit- 
lint SB, careless alFo about her patients ; and in the sick room 
most assuredly deanliiiesa ia next to godlincaa. 

There is another method ol spread ot waterbornc typhoid 
to which I shall have occasion to refer rather fully presently, 
end that xnhy means of foods rendered poi Bon ons by polluted 
n-aler, tt.e chief of tlieee being milk. Jt it seems odd to any 
of my readers that I ahonld have included in the Appendix 
cases in which milk has plaved the chief part ol spread, I 
nonld beg leave to state that I have given only casea in 
vrhich the milk was primaiily infected by means of apecific- 
ally inIei'tedwater,aEed either in the washing of milk uteneila 
or iu othir lashiou about the farms and dairies wlience Iho 
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fnfected milk was dislribnted ; and I hold that (heee are as 
mnchwalFrborne oatbrcaks ns are those where water la con* 
gnmed In itenHlural state. ItnC for the pilluted condition o( 
" I tlie pri'parntion of lood for roan thPHO caf- - 
' ' --■ '- *•- -' --'--■ ' iniiped, thi 
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methods of spread oatei'le the mere consumption of the 
wBterassnch, batthetableln .appendix ramisheB the means of 
finding them if any ot my reaaera cnre to carry the matter 
further. One point, botrever. I should like to mention before 
I pass from this subject, and that is that the ocrurreuce of a 
large proportion of cases in any given ool^rcak in persons 
who have not drank ot the polluted water dues not nfccssarily 
Conatitate any weakening ot the nrgnment as to the water 
tiaviog been the original canse. There are those who wouid 
have 118 believe that i' a given percentaee of attacks does not 
tKom In the water drinkers, then that the water wrs not the 
meaas ol blinking the disease into existence In the parlicnisr 
Instance. Boch people forget that there are in every epidemic, 
ttlmost wUhoat exception, secondaty causes operating at 
some stages, and it may indeed be precedent to the use of 
the polluted water. That this has happened in the 

Ct I do not donbt. and that it will happen In the 
ire to an even larger extent t feel qnlte certain, seeing 
Ihat compnlsory notiitcation will give sanitary authorities 
an immensi! pall over their earlier predecessors, who laboured 
under the dixadvnntnci* ot ignoran'f! tn a large degrre ol the 
dimensions ot an ontbrenk. and did not in too many caee« 
know of its presence until it bad attained the proportions of 
A dangerous prevalence Where the circnmstances are 
favoDrable to the early detection of the polluting agent. 
HDd the water is cut off or the means of its contHminalion 
removed, then it is pretty certain that the number of cases 
will be small in water drinkers as compared with these in 
non-water drinkers it the epidemic be a large one, and thef 
are other means of spread ol the disease at work in the 
district, as we have too olten seen in past outbreaks. Let 
p me name a few such examples: 

A.t Wing in I8i>3 (No. 1), fever was kept going owing to the 

, prevalence of insanitary conditions altogether aiiart from the 

. pollu-ed well. A tvpicai cas-e is that of Winterlon, in ISii7 

I (No. 7). where the disiare was associated with the drinking 

\'t>t ^ollaU'd water, but where to quote Dr. Thome Thome, 

|"Qiven the existence of typhoid fever in a town, it fs hardly 

f possible to conceive condiiinns more favonmble for its spread 

I than these exisliiiK at Winlirton." Another inonliy held by 

I Dr. Thorne Thome in which local conditions otlipr tlian the 

[ miter were In operation to cnnne the spread of lever was that 

I of Radford, in Molts, in mO (No. *J:i}, whore the epidemic i 

r having been set going hy means ot water, was kept up by 

k Uie means of excremenlai conlnminatii n ol air and soil, 

I opeciSc material beingcist into tlie streets or middens near 

I dwellings or stored in ill- ventilated houses. Coming to more 

I recent times. I may refer to lb e case of Norlbailerton. in 

' 1892 (No. 193), wbeie the disease can he thought of as having 

in some measure been kept g'>inR by the poisoning of air by 

the Bcwage-estoriitcd ground. And lastly, not to tire my 

Teadcrs by onnecessnnly numerous references, I would draw 

Attention to the instance of Alherstone. in 16D3 (No. ltd)', 

where the Incidence on tlie consumers of the pollated water 

was ns high BB 87 per cent, during the epidemic period, but 

where the disease, once fairly eelabiiahed, had tlie prevailing 

mtdden system to aid it in its soccpssful attempts to pro- 

'e ilself, the system in vogne lending itself to such die- 

-■'n as actually occurred. 

WioESPHBAn Tnfkctiow of Tvphoio FavRa, 
_.. nslancein which tlje infection of typhoid was of a very 
[Vidcspread nature was that ot the three Vll'ageB ot Aylstono 



Park, Whetstone, and NarbotOBgh, in the Blaby Rural Sani- 
tary Diatrict, in 18*> (No. 110). No fewer than eleven gruupa 
ot attfttks occurred in these villages, to the eielusion of a 
fourth villnge in the vicinity where the nineteen ca^es which 
cropped np were related to specifically Inlecttd midiien 
privies and piisoned air. What was still more curii^us was 
the fact that tbe initial case in each group served as the cause 
ol spread by means ot the diopo»ltion of the evacuations in a 
way readily to contaminate a well. The cases to the total 
number among water drinkers ot 211 occurred in the imme- 
diate vicinity of tbe several wells thus subjected to pollu- 
tion, Users of other wells were entirely excluded from in- 
fection except in the case of tlie fourth village just men- 
tioned. This instance of widespread results following the 
disposal of the excreta of only a lew cases to my mind raises 
very decidedly the whole qneation of excn'inent storage in 
our country parishes. The close relation ot our drinking 
waterandour midden contents is a mntier of the createst 
importance, and people seem seldom to realise that Bllh and 
disease are synonymous terms until taught the troth by 
some such bitter experience as at these villages. 

BaoBT-LrvKD TspHOiD FavBB Kpidbmics. 
It will be obaerved. from the tabuUted statement at the 
end of this report, that there are all sorts of epidemics re- 
corded in regard of period of duration, some being preva- 
lences long diawn out, and others agiEn those of brief opera- 
tion. Ot the latter class I may mention tbe case of Swanseii 
in 187B (No. Vni, where the cause of tbe outbieak was ilselt 
apparently of short duration, a uniform rise taking place in 
all the districts affected, namely, in tbe third week of the 
epidemic, with equally uniform decline from that time until 
tlie end of the fit th week. Yet another case of a brief but 
sharp prevalence was that of Pentraae, in Cornwall, in 1^73 
(No. 59), where no less than 28 per cent, of the eonBumers of 
the water causing the fever (71 eases in a population of 3,iH. 
of whom 258 used the well) were attacked in tbe month of 
August. At TrcEOney, in the same locality, there occurred 
over 60 cases iu December, 187.1 f No. 64), in a population of 
under 800, and aome of these derived their infection from 
secondary can ses. The case of the Orphan Asylum at Bristol, 
already mentioned in connection withchanrcsonrccsof wiiter 
supply (No. 71)) was one where the piimary cause was quickly 
arrested, and where the disease should have also been at 
once checked, but where, despite the continued spread of the 
fever in the inslltulion, the epidemic of 5(K) attacks was over 
in a couple ot months, flitcliin furnishes another example 
ot siiort epiifemics (No. HI), tor there were two outbreaks in 
the two months of December and Jannary, 1882 83. pneb o( 
some amount, totalling to 10U cas's in all. On the other 
band we have in tbe accidental prevalence at Perth (No. 113), 
in 1880, an epidemic lasting from May to November, 
although the primary cause was ou!y ot one day's duration, 
t might quote additional instances, but those here set out 
suffice to make my point clear. 

Watbbbobkb Tvpunin Fbvbb and " Abstain bus." 
Tn epidemics of waterhome typboid it is only natural to 
think of total abstainers from the use of alcoholic liquors M 
HufTerlng in proportions exceeding persons who make but 
little aseol water in an unboiled atate. Of course thire will 
always be a large and uinjor portion of the ^neral 
munit^ who, while consuming water in part in its ns 
condition, make nne of it also in a boiled form in their daily 
beverages, in addition to .those who also partake of other 
drinks to tbe exclusion of water in great measure. But in 
not a tew InstanccH the excessive incidence of attack on ab- 
stainers has shown beyond doubt that Ihe drinking water has 
been at fault. Let me iilaslrate my point. AtBrftmhamCol- 
li'ge, near Tadeaater. there occurred a prevalence of typhoid Ui 
March, IMO (No. 12), 10 cases resulting as a eoiisequint* ol 
tbepollotiouof the water Bupfjly of the eslnhlisbmeulby way 
of a defective closet pipe. Nenrly all the attacks were in 
t 'tal abdtftineTB, who were the chief, it not the only, abstainera 
inthecollegeoIOOorTOpersons Inthesarceedirgraonthoftlie 
same year, at Ackwortn Moor Top, in Yorkshire, there was an 
ei)idemic (No. 13) arising nppnrently from inflltralion into the 
well of the village ot excreta from the initial cade. I hnvn 
not been able to find out the exact number ot oases, but an 
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tnatitntion was involved in the ontbreitk, one that was car- 
ried on npon teetotal prliiciplee. Both In thia inslitntioD 
and ontside total abstainfrs were the first attacked and nifo 
til e moat nameroasl;^. Theee are bat two instances culled 
from miuty that Sgarp in the annals of waterborne typhoid : 
and the matter is not astoniahirg, but calls for the remark 
that what is needed in these, and otber persona also lor the 
matter of that, is that alldrinking water ehoald be boiled. 

Effbctb on TrpHotn Fithk Octbebaks of Boilino 

POLLCTBD WaTIH. 

Following on what 1 have just said, it will be interesting to 
consider the evidenee which 1e available as to the inHuenfe 
on If phoid prevalences of the boiling of drinking water, if 
each evidence be forthcoming. Such evidence ia, as a matter 
of tact, not difficult to lind, and I will therefore adduce some 
of it in Bopport of the practice. As Ion;; ago as 1BI)4 the 
benefits of boiling water were pointed out by the late Dr. E. 
t^eaton in his report on an outbreak at Page Green, Totten- 
ham (No. 4), where in a row of five houses dependent upon 
lucal wells all the houses were invaded with one exception, 
where, namely, the inmates "flrat boiled all the water whii'h 
they Qsed lor drinking." At Buckingham in 188S (Ko. Kid; 
the decline of the disease, which had been waterborne, was 
altribated in part to the precaution of boiling the Implicated 
water, as reference to the report of Dr. Franklin Parsona 
ahowa. Perhaps the most untc(ne instance of the boiling of 
drinking water in the face of disease is that recorded by the 
late rir. David Pace in connection with an outbreak of 
typhoid, undoubtedly waterborne, at New Herrington, in 
county Durham, in 1883 (No. 176). With a view of gnarding 
against farther distribution of the disease by means ol the 
polluted supply, the water ol another service was tnmed into 
the mains ; out tliis not sufficing in point of quantity, Dr. 
Page said that ''arrangements were made and actually carried 
out for boiling the supply pumped from the Herrington well 

before it entered the reservoir On the occasion ol my 

final visit I witnessed the remarkable and nniqne in- 
stance ol delivery to the mains of a water supply which had 
been actually submitted to a boilinit temperature," Again, 
Dr. Bruce Loir points to the fact that in the village of 
Nunningtnn, in the valley of the Kye, the fever cessed 
to attack the reaidenls a fortnight alter the issue ol a warning 
to boil all drinking water. In repirling on the use ol the 
Trent water for domestic purposes in relation to the inci- 
dence of typhoid on riverside popnlations (No. 174), Dr. Brace 
Low states with reference to certain villages having bnt littli 



typhoid, that their escape may be thonght of as having to do 
with the Dse in them lor drinking purposes ot boiled water 
only. Indeed, in the district generally the medical 



have done much apparently to stay the spread ol typhaid 
by their counsel as to the boiling of the river water. 
And thoDgh I have made mention ol Nunnington 
only in speaking of the Ryedale fever. Dr. Low thinks ol 
other villages as owing their immunity from the diseRse 
to the same practice as obtained in that village. It will be 
evident from what ia here said that the precaution is not by 
any means overlooked in the actual presence ot the di>>eafe. 
but I much tear that the measure is too often neglected 
among onr people, eapecially in our large towns, whore per- 
sona seem to fancy that there mnst be safety, by reason ot the 
water undertaking being in the bands ol some body corporate 
or the like. Bnt if the circumstances relating to the filtra- 
tion of some ol our water servicf-s in even the largest towns 
in England were to be made public. I doubt if we should be as 
a community fo dippnsed to place blind trnst in our water 
companies. The expedient ol boiling the quantity ol water 
needed in an uncooked state each day is a simp'e one, and 
the neceasaiy quantity to be so trea'ert can soon be gauged. 
Prevention is nut only better than cure, but in this case at 
least it is iniinilely cheaper. 

SiSITABY INICTIVITV AMB TIB RSHULTS. 

Where 80 mnch could be said on this subject it is diiScnIt 
to quote examples. In modern times the glaring instance of 
Roiherham stands out very clearly (No, 190), and I have 
already referred to the condition a which have long held in 
that town in relation to water supply. Dr. Theodore Thom^ 
son, in leporting on the cholera experience ol 18'J3 there, said : 



" Rotherham had in 18!)1 actual experieace of loss ot life and 
heallh from fever due to specifie pwlotion of the public wat«r 
supply, but the sanitary anlhonty do not appear to have 
profited by the lesson." I need not dwell lurther on thia 
ease, save to say that the medical officer of health states 
in his annual report for 1891 that the much polluted " Well- 
gate spring " haa at length been closed, witit beneficent resulla 
already apparent. Kqnally to the point is that ol King's 
Lynn, of which place Dr. Bruce Low said, in reporting on its 
fever outbreak of IHOI (No. 189): "The dangerous condition 
of the King's Lynn borough water supply bas been, time after 
time, pointed out by the medical officer ot health and by 
others. The urban sanitary anthority has more than odch 
proposed to protect the water by piping it Irom a spring or 
sjirings, bnt this project has always hitherto been defeated 
by a section ol the ratepayers who, ignorant of the dangera 
arising from the pollution of potable water by filth, regard 
the present supply as all lliat can be desired." Dr. Low adds 
the following interesting footnote to thia sentence : 

'■ Mr. W. Whitnker, F.R.S., of H.M. Geological Survey, in 
a preaidential address to the Norwich Geological Society, 
delivered as far back as November Oth, 1883, and published in 
the Geological Magazine of January, 1884, drew attention to tbu 
Lynn water supply while discussing certain points in connec- 
tion with drinkinc water derived from chalk springs piped to 
certain towns in Norfolk, as follows: 

"' The enterprise ol Wisbech Is thus in strong contrast to 
the apathy, and one may say the stupidity, of the larger 
town, in which I have the misfortune to live, its Norfolk 
rival, Lynn, the corporation of which treat the inhabitants to 
one of the worst suppliea that I know of. These guardiims ot 
the public health allow a set of chalk springs, some pure, bnt 
others contaminated, to mix together and to flow along an 
open channel of six miles or bo, as the crow flies, receivinic on 
the way the drainage of b fair tract of country, and at the last, 
close by the borough boundary, some part ol the sewage of 
the village of Gaywood. Notwithstanding that the evil of 
this course has been pointed out for yeara, and constant 
cnmpUinls occur, yet otir town councillors, in the raullitudo 
of whom there is not wisdom, have not yet made up their 
minda to any decided action, and a question that really 
admits of no debate is the subject ol apparently endless dis- 
cussion, " Words, not deeds." should be the town motto, at 
least as lar as regards the water supply.' 

"Since the above paragraph was written the town council 
ol Lynn adopted a scheme for the supply of good water, bnt I 
fear in a hall-hearted way; at all events, their scheme has 
been rejected at a meeting ot the ratepayers, and I am there- 
fore compelled to transfer the charges above made from the 
members of the town council to the body of the townsmen, 
who seem not to be educated up to pure wster pitch I When 
they have had a serious epidemic perhaps they may acquire 
more sensible viewB on this matler," It is matter lor con- 
gratulation that the health body liave since seen the error ol 
their ways. 

At Appledore, where an outbreak ol typhoid occurred in 
IfiTO (No. 2-1), the corditinns were disgraceful at the time, 
and such as to lead Dr. Thorne Thome to state that " had 
the town been specially designed to favour outbreaks ot 

typhoid fever the result could hardly have been more 

completely attained than haa been the cuse at Appledore," 
The report teems with instances ol sanitary neglect. At 
Oldbury the same writer shows a deplorable state of affairs 
to have existed in ISTO, when fever prevailed. His own words 
best describe the place as he lonnd it at the time : 

"Wells are in many instances placed within a few feet of 

one or more privies and open middens, which are little better 

than reservoirs for liquid and excremenlal filth. Some parts 

of tlie township are without any water supply, and hence Uie 

inhabitants have either to travel a distaii'^e ol sometimes 

halt a mile to neighbouring Bpringa or they buy it as olten as 

they can afford it ol persons who regularly bring it round lor 

~le. This deficiency of water ia a point ol the most 

rdinal importance; it deprives the poor of the principal 

pans ot keeping tbemselvea and their premises clean, and 

mnst he considered as one of the prime predisposing 

uses ot disease. The poor themselves urgently beg for a 

proper supply ; some informed me that they were compelled 
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at times to leeort to the canal, which is i 





town sewer. In order to wash theme^lves ; and oa several 

Ki^mises I tootid Lhnt Innips of ice and masses ot enow had 
eu collected, and were being meltod down for domestic 
nse. Tlie want ot water has also, in a pecnliarly offensive 
manner, been a cause in spreading typhoid lever, for during 
the pHsl year some of the inhabitants have been compelled 
to wait nntil a rainfall before the linen of the patients could 
he washed ; and the amount ot unwashed and p'lisonoua 

1 which haa thus accumulated has, I am informed,' 
eome honaes caused an almost nnbenrable stench." 

And here, be it remarked, I am onlyquotiog one short 
passage to indicate the sort ot place it was in which fever 
thas settled. It may he aaked why I ^o ao far back in order 
to get my instances of aanitaiy inactivity. My reply is that 
I have made referi-nce to 2 cases of ancient and 2 of modem 
history. I do not see my way to showing np the deficiencies 
ol sanitary bodies to any g'eat extent lest I sliould weary my 
readers by iteration ot much that ie already contained in the 
preceding pages under other headings. The inactivity ot 
oar so-called health bodies need not be specifically spoken 
of as snch to enable my readers to grasp the tact that nearly 
all that ia here written is the history of neglected oppor- 
tnoities which, having been allowed to paaa, have carried in 
their train the loas of life and the saSering which are liere 
Bet ont. It ha^ been trnly aaid that cholera saves in onr 
conntry more lives than ft destroys, for the reason that 
people are stirred up into activity in matters sanitary when 
that disease threatens or fears ot its presence prevail, m^re 
than by the fevers that are now endemic among ua. But 
since typhoid has ceased to have f iir ns the horrors that are 
implanted by a disease which ia far less fatal in our midat, 
these recnrring outbreaks which are here chronicled con- 
tinue to claim their victims. If one death by Asiatic cholera 
OCCQr in a town, there is an immediate outcry on account ot 
the dang'^r that thre^tena the place, and people are forgetful 
ol the patent fact that the conditions which operate lor the 
rpread ot cholera are just those which favour tJie dissemina- 
tion of typhoid. Not nntil the public come t« see and under 
stand that the tmeat economy lies in the reasonable expendi- 
ture ol money on that which goes to remove the ciusea which 
lead to the spread of preventable diaenae, and wliieh bring 
death and auti'iTing and diatretta in their wake -not until 
then will onr death-roll show that diminution in its total 
which is attainable. 

CoMPFLsoai KoTincATiON : ITS BRSEPiTa IN Ebiatios to 
Typhoid Fbvbb. 
It ia probably not necessary for me to say much on this 
inhject, looking to the strides which have been made else- 
where in the way ot settling the question of the utility of 
compulsory notilication. Uur country has decided in almost 
all ita districts that auch a syatem ie necessary for the doe 
safe^narding of the pablic health. The Infectious Disease 
(Notilication) Act, 1^^9, has worked in a marvellously smooth 
manner, and has been a marked success. It slanda to 
reason that if the early cases of infections disease occurring 
tn a district are made known to the sanitary officers at once 
on their arising, the chance ol curtailing the spread ol the 
disease is much more probable than if cases are allowed to 
give rise to others before attention ia drawn to them by s"me 
snch developrnent aa a fatal attack. II the system of notifica- 
tion is in force and proper hoapital accommodation be behind 
that system, the diatnct thus provided is in a lair wa^ to 
check chance caaes of infectioua diaeaae from growing into 
widespread epidemics. Let me give two or three reterencea 
to reports whicli show the desirability of prompt notifleation. 
The one ia that made by Dr. I'pwne tweeting on the outbreak 
at Temple Clond in tSDl D2 (No. 191). in which the writer 
slates that, eaily cases of typhoid not Imvlng been notiSed, 
the health ofliL'er was not enabled to see tliat proper precau- 
tionary meaaurea were taken, and, as a matter of fact, it was 
in this district that there occurred spread ol typhoid, 
owing to great want ol proper regard to cleanliness in the 
■ii'k rooms, aa 1 have already taken occaaion to show. The 
Other report to which I may refer in thia connection is that 
olDr. Gresswell on the outbreak at Uebden Bridge in 18.**4 
Ho. 155)i wherein he states as follows; 'The importance ol 

Srompt notification and ready means ot isolation in Hebden 
lidge can scarcely be overrated," And he proceeds to refer 



to the local circnmstancea which went to favour the spread of 
the disease in the absence of such prompt knowledge of cases 
as should have been in possession of the health officer in 
order to enable equally prompt measures to be adopted. 
Overcrowded cottages, the working of members of invaded 
houses in factories and like aggregations of persona, and 
other circa mstancea conduced to dissemination ot infection, 
even though enteric fever was in qunation. 

A case very much in point waa that ol the Gainsborough 
mral district, wherein Dr. Bruce Low made inquiry aa to the 
use ol Trent water in relation to enteric lever (No. 174). He 
fonnd that compulsory notification waa not in force in tlie 
district, and this meant for him much tronble in addition to 
tlie feeling that when all was done thut seemed possible in 
the circumstances, he could not be at all certain that all cases 
of fever which had arisen were accounted tor in the lists 
which were prepared tor him. It will be well to give his own 

" Finally I obtained, after the expenditnre ot much time 
and trouble, particulars ol cases from all the medical men 
livingand practicing in the diflerent parts ot the rural dis- 
trict. I soon found that my inquiries would have to be 
limited to the last lonr and a-half years. The lists had to be 
prepared in some instances from memory, with this result: 
Where a practitioner was having groups of cases every year, 
some ol them club pstients of whom no record was kept in 
ledger or day book, the lists of acloal caaes were admitted in- 
complete ; bnt where, on the other hand, the medical men 
met with sporadic cases only, sometimes not more than one 
in two j'cara, the facta aa to ejich occurrence remained in their 
memonea, and their liata of cases were much more complete. 
I have considered it right to make this statement, as farther 
on I shall have to point ont an inequality ot incidence of 
enteric fever in certain localities, the inequalities being lor 
the above reason even more pronounced, so it is believed, 
than is shown by the figures. A consideration ot the two 
seta of figures will show that the aanitaiy authority were im- 
perfectly informed as to the amonnt of preventable illness 
occurring in the district nnder their care, and that conse- 
quently their officials, no matter how active or willing, conld 
not take the necessary Bteps to check the further spread of 
the infection. This inaufflciency ol information might have 
been obviated more recently had the rural sanitary authority 
adopted the Infectious Disease (Notification) Act of 1869." 

Dr, Low's report is dated 1893, but in anotlier presented to 
the aarae Department in September, 1891. on acarlatinal pre- 
valence in Hucknall Torkard. Dr, Thomas Home has mach 
the same thing to say of the non adoption ol compulsory 
notification there. Proceeding to discuss the data of the 
epidemic, he says : 

" As to the actual number of non-fatal cases occarrlng In 
the district definite information is not, in the absence of 
notification, forthcoming. The medical officer ot health says 
in a special report on the epidemic which he presented to the 
sanitary authority, ' It is certain that only a small proportion 
of the cases were bronghl to my knowledge.' A«d again, 
■owing to the fact thatonlyasmall proportion were notified to 
me, I am unable to give the number of non-fatal cases,' " 

But no one will quarrel with my assertion that the adoption 
ol compulsory notification is a safegaird against the spread 
ot intectioas disease, if its information be used aright, hos- 
pital accommodation especially entering into the organisa- 
tion by means ol which epidemics ore to be SQCCOSstully com- 

Watbb-inpbctbh Milk and Ttphoid Fbvbb. 
The relaiionship exiating between dairies and inilkshopa 
and the like on the one hand, and the prevalence ol typhoid 
on the other hand, ia now admitted to be very cloae. It was 
not so admitted a qUi^rter ot a centurv back, when, indeed, 
the relationship was all bat ienored. Writing on the whole 
subject ol the influence ol milk in spreadinc zymotic diaease 
in 1881, I staled that the spread of such disease by the 
agency of milk was then almost a new danger revealed 
by hygienic science. Ordinary measures ot sanitary (domtstic) 
precaution did not seem to avail to secure immunity 
against the incidence ol difcase ao spread, although the 
boiling of milk was seen to be a method of rendering that 
article innocaous. Upwards of twenty years' experience of 
milk-disseminated diseases has not led to any general ob- 



Bervanee ot thie simple salpgniurd agaiost those epidemics 
whioJi bUII from time to time BUrlle Lhe public by claiming 
victims Iroin all clHseee ol soi-icty hy rt-aEOu of neglect of the 

Creeaatirin ot Bcelns that all milk is submitted to a boiling 
eat. Many a mother has lind eaUBP to sorrow over Ihe 
neglect ot her cook in cari'lessly omittiog the Injunetion 
given to treat the milk in the way indicated. As a resalt of 
such carelpssneeH the lives ot only too many innocent 
children have be<'n sacriUced. and the sorrow Ihercby caused 
has not been in any wise softened hy the knowledge of ihe 
fact thnl but for llie laKineas— I might almost say criminal 
innction— ot some domestic servant the life taki-n wonld in 
all human prohabilily have been snved. Not that I would 
be tliought of DS even seeming to throw the blame lor milk 
epidemics on householders on accnunt ol the omission ol this 
precaution— by no means. I simply state that things being 
aa they are it ia the duty ot every housewife lo see to it that 
the family milk service is treated a9 an infected commodity. 
That it should be neceesary for sncli action ia my chief com- 
plaint, since the condition of the milk trade, to my way o I 
tbinkiog. shonid be sncb tb at this act on the pari of house- 
boldcrs should be DnnecesHary, It is indeed against the 
vendors ot our milk supply that I inveigh. The state ol a 
vast proportion ot the places whence milk is sent to onr 
markets, and the state ol only too many of Ihe sliops where 
that milk is retailed, is a disgrace to our nation. One cannot 
take Dp a report on any rural district wiihoat reading ol cir- 
cumstances attending the sale of milk from farms whii'h are 
highly provocative of disease; and I am not here referring 



been most Grossly insanitary within quite recent ye. 

But before I go into the matter any fuither in a general way, 
it may be advisable tor me to refer to some actual ipstHnces 
in which disease has bi'cn tract'd to milk infected with the 
specific germ ol typhoid by the agency ot polluted water. I 
need not weary my readers by numerous reltrencea, so I have 
taken Bamplcs to the number ot sii from the appended tabu- 
lar statemeiil with Ihe object ot showing some ol the ways in 
which milk is subjected to hurtful eurromidings. 

At Moeeley and lialsalt Heath, near Birmingham, In the 
winter ol 1872-73 (No. 52), it was lound that ot fiO householda 
invaded by typhoid as many as 17 were cousumera of a certain 
milk service, and that at the premises of two adjacent milk 
eel I era the conditiona were aach that there could be little 
doubt as to the source ot infection ol the milk distributed, 
Midway between two dalrjmen's premises was a house in 
which a case of typhoid occurred, the dejecta being east Into 
a pervious privy in mchraanner that the contents of the wells 
serving the hout ca in qneatioD could htirdly escape contanii 
nation. The water of tlie one will was used by one of the 
daiiyinen for {turpodesol milk dilution, whilst the milkmnn 
on the other side made no profession ot selling pure milk. 
The evidence against the milks was more telling even than 
that adduced by the above data, since no oiher cause of 
fever conJd be found, and use of the milk of other vendors, 
even in tne same street, was attended by no untoward reeolt. 

At GroBsbitt, in Renfrewshire, in the early months ol 1875 
(Ko. 77), there occurred an epidemic ot 103 caaes. and related 
nnniistakably to a particular milk service. The water supply 
of the larm whence the milk was sent was from a wellaltuAte 
close to a large colltetion ol liquid retaae, snd Itselt supplied 
from a spring dangerously situate in respect ot a ditch, into 
which ditch, moreover, or on t'l an adjacent manure heap, the 
dejecta ot some typhoid eases had b>^en cast. 

A somewhat curious case ot waterpol luted milk was that of 
avillnsenear Leeds, in the summer of 1876 (No. 87), where 
some children of a hoiiiehold of ten persons were altaekfl by 
a lingering illness of a lyplioi<1al nature. Theaingle cow kept 
for the purpose of the domestic milk snpply had during some 
months been getting thin, at last relusiug to gruze. Her 
water supply was a stream inio which a watercloset drained 
and which became "mere sewage." The cow was at length 
sent away, ana Iherealter not only did no fresh case ol 
illness occnr at the larm, but convalescence set in, albeit ol a 
very tardy charaeter. This instance ol, so to speak, trans- 
milied typhoid through the milch cov. is one ol much 
interest. The prominent feature of the series ot east s was 
the lingering nataie of the illaeis conlemporoueously witli 



the same tedious ill-health of the cow. It and the lnstiuir«4 
of the ontbreak ol the Glasgow Hospitals in 1S81, already I 
spoken of in diseoaaing the relatinna of excrement to f 
typhoid, are the only casea ot this kind that J have cotne J 
across in my study of the subject. In the summer of 1S8B Ha I 
outbreak ol typhoid occurred in the vills^e of Milibrook, In J 
Cornwall (No. 113], which has become historic by reasoa ol 1 
the prominence to which it attained at the time owing tO lb6 l 
report made to the Sledical Department ol the Local Govern- 
ment Board by Dr. Ballard. The ease in relation to milk waa 
what may be called one of indirect infection, since there was 
no direct commonication of e >Dlaminatcd irater and milk, 
the circumatancea being as follow. Imported fever havins 
led to specific infection uf a street sewer, this in its tarn led 
to contamination ot a well through the medium ot an over- 
duw pipe. This well caused ty]>hoid in some of those drink- 
ing ot ita water, and the patients' dejecta were diacharged by 
way ot privies to a drain which had et-ilal connection with 
the room of a dairy farm wherein the milk was stored on 
shelves, the milk in this manner being exposed to the emana- 
tions of the speclBcally infected drain, with extension of the 
fever as a result in members of the dairyman's family, 
and an unknown number ol his customers, twenty-two of 
whom were traced as having suffered^ In this case the sale 
of the milk wm never stopped, and the disease went on | 
" until," to quote Dr. Ballaro, " the wliole village has become 
steeped with the contaginm." If it be in any wise contended 
that this is not a ease of water infected milk cauaing typhoid, 
at least it cannot be aet aside as a typical instance of water- 
borne disease, and hence finds fitting place in the appendix. 
i am, however, content to aee it here mentioned in the rate- 
gory of milk-typhoid outbreiikB,and to regard water as having 
played an important part in brinning about the infective 
quality of Ihcimplicatcd milk. I will oiilygiveone more refer- 
ence to the appendixiii this relation, but it will be to acnae ot 
moat grosa inattention to the first elements of sanitation. 
since it deals with an outbreak whicli was brought 
about by means ol wa'er which ahould never have been 
tor one moment thou(;ht of as usable for any purpose , 
whatever in connection with the preparation of food 
for the uac of man. The occurrence took pines •> at 
Great Coggleshall in the winter ol 1876 (No. BOi, Dr. 
Thorne Thorne being entrusted with report on the matter Cor 
the Local Government Board. lie found after inqoity that 
the nndisintected discharges of a typhoid patient badbcin 
cast into a drain which found outlet into a brook, the water 
ol which, only a few yards below the drain outlet, was uaed 
for dairy purposes. All the cases ot typhoid, to the number 
'>f 28, arising from consumption ot the milk of this one 
dairy were among persons who had nothing in common save 
their milk service, and not one case arose OuUide this milk 
service, notwithstanding that there were lour milk vendors In 
the town. The details of a story like this Qll one with dis- 
gust, which ia in nowise ieesenedby the thought that the milk 
on one's breaklast table may be merely that which it pnrpori s 
tobep/utan unknown quantity of typhoid excrement. We 
live in timea not one whit nearer the perfection of dairying 
from a sanitary vie* point than when this oulbreak hap- 
pened over eighteen years back. Let me give two or three 
instances ol the conditions prevailing at onr d ait y farms i:i 
recent times. 

Mr. Harvey, in reporting lor the Local Government Board 
in 186S on an epidemic ot typhoid at E^wanaee (No. 1631, says 
of the dairy impMcnt^d in the spread ot the disrase there 
that it, " litie all others in Bnanage, has been under no sort 
of regulation or Bupervit>ian, and In the circumstances ot ltd 
wxtereupoly Ihere wonld appeur to be sufficient (Xplanation 
ol the method ol inleclion of its milk. Its water supply ia 
nominally from the pond near the church, but as a matter ol 
fact it is nilhout a supply ot water, unless, indeed, the broi>k 

is to be thought of as furnishing sach supply Certain it is 

that the water ol (he biook, from the moment ot Its approach 
to the town end far above the dairy, became eminently 
fciuled by the overfiow ot drains and other circumstance." 
(Sorely this i* a ca>e as groaa as that of the previously -named 
farm at Great Coggleehnll. And again. Dr. J. U. Garrett, in 
repoitiijg ou Ihe sanilaiy condition of Cheltenham in IBSH. 
saya of the premisea of two milkselhra in that bororgh. 
'' Here again, Loni;ver, aa in Ihe lormer inaiance, a polluted 
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jrfroin Bwell upon the premises was oaed lorwaBbioB 

the milk ntenHile." And from this statement ne see that 11 
om milk snpply be 'saved from pollution at the farm in the 
nial district, it by no means follows that it will not be ex- 
posed to dangerous contamination at our very doors. I was 
modt struck on reading a report by Mr. T. W. Thompson, pre- 
seated to the Medical Department of the Iiocal Government 
Board In December, 1802, on the general sanitary condition of 
tti6 Yotk rural district, hf the description therein given of 
the state of dairy farms in different villages in respect of 
their water supply. Thug, at one farm at Deighton the well 
was partly under a corner ol the house and only some four 
feet from the foldyard, " the well was only dry ateined, and 
doubtless served lo drain tlm foldyard." Then, again, a form at 
Folford Wat«r derived its water from a well close to the fold- 
yard. At one farmhouse in the village of Coproauthorpe th^ 
only source of water supply was from a pnmp well in the 
middle of the foldyard, the water ol which well tasted of the 
"oil"Irora the wooden covering of some adjacent eteasoted 
Ted pine roofing after a rain storm, the first following upon 
tlie ^^ction of the roofing. Tliese, then, are some of the 
Instanoee which were found to be existing in this district 
Borronnding the city of York. Proximity of the farm wells lo 
toldyards was a common Ij'-found defect in the district, and 
with the generally nnsati a factory state of the surroundings 
of wella all over the area the pollution of milk by the medium 
ol water is not unlikely to frcqucntlj; happen. In the neigh- 
boDiing county of Lincolnshire we find, from the admirable 
report by Dr. Bruce Low on the Trent in relation to water 
•applies of the populations situate on ita banks (No. 1T4), 
that in the mral district ol Gainsborongh, at some farm- 
hoDses on the river banks, " th<i vialer is pumped direct from 
the Trent to the house throngh a leaden pipe through the 
tiask into the bed of the river." When one takes into 
BCOOUnt the highly polluted state of the Trent, eubjected as it 
is in its whole length to gross excremental contamination 
from large aggregations of population, it is difiicult to see 
how an unpolluted milk snpply can be expected to emanate 
from the farmhouses where such a stream is the source of the 
water nsed (or dairying purposea. 1 have already referred to 
the condition of this river, and need not here recapitulate 
the disgusting catalogue of pol lutions to which it is open. 

In illnstration ol the statement that it is not in the present 
time difficult to find a condition of affaire as bad as those 
Jnst described, bat existing in retail premises in our large 
towns and cities, I may mention the ' xperience of the city 
of Edinbargh in the matter of the sanitary state of the mitk- 
afaops there. In Jannary, 1894, the Public Health Committee 
had their attention called to the seiions condition of these 

Cmiaes lor the retail sale of milk, inagmnch as it was found 
tmany had their sleeping and living rooms in atfrial com- 
mtinication with the rooms in which the milk was stored 
prior to sale. But worse still, many had these milk store- 
rooms in aC^rial communi4^atio^ with waterclosels in the 
house, and in all it was found that some hundreds of the T60 
retail vendors of tlie commodity had such dangerous inter- 
communications existing. It was, of coarse, not a state of 
things to be tolerated, and the Committee in the first place 
took steps to warn the poor people who eked out a living by 
the sale of small quantities of milk that either alteration of 
their premises must be carried out for cutting off thecommon 
atmosphere of the house from the milk storeroom, or they 
must desist from the selling of milk. As a consequence, a 
very large number of the shops were closed to the sale of 
ntilK, the people contenting themselves with the vending of 
the other articles which formed the staple stock in trade. 

There is here, then, not only an ingtaiice ol the deplorable 
state of things existing In a populona city, but also one of 
the valne of mere verbal or wntUn notice to even the poorest 
persona en^ged in trade that ttiey must seek to ameliorate 
the conditions under which they are carrying on their 
baslnesB to the danger of the community. Bat no one can 
read this account of the Edinburgh BinalleT milkshops with- 
ont seeing to what a risk the city was exposed by reason of 
having a commodity so absorbent as milk open to the 
recepUon of drain air and other abominable stinks in a poor 
and popnlone qnarter of the town, A food of such essential 
Importance to the infantile population of a town cannot with 
Impunity be allowed to be sold in a stale of possible intecti vitj. 



Turning to quite a different part of the conntry, I find 
Dr. Timbrell Bulatrode, in his report to the Local Govern- 
ment Board on the sanitary condition ol Poole, giving au 
instance of a cowelied in that town in an insanitary condiflon. 
lie tells us that it had not been whitewashed tor a year, that 
It was dilapidated and dark in parts, and that immediately 
adioining it was a huge accumnlatioD of manare, at a higher 
level than the cowshed. In addition, the floor wos defectively 
paved, and abutting upon the cowhonse was a double privy 
containing a vanlt which had not been emptied within the 
last year. He adds : " It was amid these surroundings that 
the milk supply of the customers was drawn from the cowB>" 

J need not go further into details on this matter ol the in- 
sanitary state of dairy farms and milkshops in oar county, 
since if I say that the examples given of bad sanitary condi- 
tions are but typical of much that passes to-day as sufflcieot 
to warrant non-interference on the part of so-called health 
bodies. I think I have shown that we are still far from having 
arrived at that state of sanitaryperfectness to which it sbottla 
be our aim to attain. Milk is a food which is in great de- 
mand by the pnblic at large, and eepeciall}[ in demand on so- 
connt of the snare which it takes in infantile feeding. Abso- 
lute purity of the commodity is accordingly correspondingly 
essential. It is bad enough to have a milk service which is 
far below the standard of the article as it la yielded by the 
cow, without the added horror of a supply mixed with water 
which is more or less of the consistency of sewage. It water 
of even the slightest doubtfulness ia aaed for can-washing 
purposes,wehavearight to demand that it be first submitted 
to boiling temoerature; whilst if oar farmer is so dishonest 
as to dilute his produce, we have at least good reason for 
claiming that tlie water paid for as milk shall be free from 
suspicion ol contamination. Water ol any kind at lourpenoe 
a quart is dear, but the pure article i a preferable to the con- 
tents ol a ditch or tlie oozings of a midden privy. And here 
tor the moment I must leave this matter, hoping to treat of 
it again in my final recommendations. 

CHAnAOTBRB OF TypiiorD Fbveb. 
The compilation of the tabular ncconnt ol waterbome 
typhoid outbreaks has not been without its interest in 
regard to special features portrayed by the disease in its 
numerous methods ol manilestation; and itmavnot prove 
altogether unwise to briefly chronicle some of the more 
special notes which I have made in passing. Thus, at Ing- 
ham, in 18C9, Mr. Netten Radcliffe, in reporting on a limited 
outbreak of fever (No. 14), which was undoubtedly due to 
water, said that there had evidently been two kinds ol fever 
in question, the one unequivocal typhoid and the other a 
"continued" lever j that not improbably they were inde- 
pendent in their manifestation, atthougn the phenomena 
were contemporaneous. Dr. Oglesby reported a case, to 
which I have already made reference in other connection, in 
which four patients were attacked in a village near Leeds in 
1876 (No. 87) after consumption of the milk of a cow whioh 
had been able to obtain only " mere sewage " as drink, the 
cases lingering on tor months, while the cow was herself 
getting thinner and thinner, at last refasing to graze. After 
she was got rid ol the disease disappeared from Die honse, 
but convalescence was tardy, though altlmately complete. 
But daring the tedious stages ol the illness one prominent 
feature was that of partial convalescence " by fits and starts," 
one day cbeerfnlneaa another day lassitude, first playlnlnesa 
then a desire for rest. The dangers attending on a tedious 
convalescence are well illustrated ny what occurred at Peni- 
stone in 1879 (No. 103). where the llrst case in the outbreak ol 
42 cases was imported Irom Oldham, the patieat having a 
long convalescence, and in his movements aixrnt Peniatone 

S roving a source of danger b^ reason ol his intectioas evaona- 
ons, twoof the three principal water supplies ot the place 
being then open to excremental contamination. The second 
case was only made known by reason of fatality. 

One special feature of note is the epidemic diairhcea which 
not inlrequentiv precedes typhoid, not only that type which 
is waterbome, but also the disease when originating in other 
ways. For instance, I may refer to three examples, tar re- 
moved in time and place, and in which two caases were 
specially operating, namely, Perth in 1830 (No. 113), King's 
Lfoa in 1891 (No. 189), and Bhlldon and East Tbickley in 
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:rbelDgs case in which the diaeaee was held by 

Brace Low to be sewerborae, Aod di^Bemiiiat«d also hy 
means ol milk poIloUi] by B«wer cmanationB. In nil theae 
three inBtaneca the disease of tjphoid waa preceded by epi- 
demic diarrhma, in Perth this milder diaeaee being followed 
in llie epace of a week by typhoid, and at Kina's Lynn the 
preceding il)ne?e bein? in large amount, at Shildon it being 
alfiO copioDB in ili extent. It will be well, I think, that I 
ebotild here insert a ebort extract from Dr. Low's report on 
King's Lynn as showing the character of the diarrhceal 
Bickneas which in that («wn was the foreranner of thetypboid 
OQtbreak. It will serve to illostrate this phase ol ronch 
typhoid that baa been of late invt^stigated with tlie result 
ol finding precedi^ntat diarrba^al illness in phenomenal 
amonnt. 

"The recent epidemic o( definite ' fever 'was preceded by a 
severe and widespread ontl'reBk of diarrhcca. wbicb dated 
from the laet three days of Feb ruaiy— namely, 27lh, 28th, and 
20th. The diarrhcea of this ontbnrst attaclced all classes of 
persons and invaded most localities in the town. Sometimes 
every member of an invaded hoQBebold snfTered. In the 
majority of cases the illness lasted a week or ten daps ; and 
in many cases there were along with Ibe diarrhoea symptoms 
elevation of temperature and sometimes aore throat. Earl? 
in Marcb. with the wsDing of the dlarrhiea calburst, more 
pronounced symptoms ol typhoid fever began to appear, and 
such cases soon became namerous. Afterwards, during 
April, May, and early June, though fever cases continued 
to occur, they were in fewer numbers, many of them beine 
secondary cases in previously invaded houses. On my arrival 

in Kings Lynn I learned tbat at the beginning ol the 

outbreaJt nncler inveatigation there existed some diderence of 
opinion as to the nature of the malady which was manifest- 
ing itself in the boronch. It appears that influenza had been 
epidemic In the neiuhboorbood about the end of ISOl ; and 
when at the end of February, 1802, a Budden increase of ill- 
ness accompanied with diarrhuia appeared, the opinion 
formed by some ol the medical men was Uiat ' gastric in- 
fluenza' sfTorded an explanation of tlie symptoms. Even up 
to the date of my arrival in Lynn this opinion was still held 
by some, who contended that typhoid fever did not and had 
not existed in the borough. In reference, therefore, to this 
donht aa to the nalare of the current malady, I took the 
opportunity, in company alwajs with the medical men in 
attendance, ol visiting several of the patients who were still 
under medical treatment. From what I saw I had no hesita- 
tion as to the disease being typhoid fever. At the same time, 
it fa not to be denied that a number ol the earlier cases failed 
to present in a definite way tlie customary symptoms of this 
disease, and consequently I can well understand there having 
been, at first, hesitation as lo diagnosiB. But, however this 
may have been, later experience ol the cases induced the 
medical men ol Lynn, almost without exception, to agree in 
pronouncing the current fever to have been trae typhoid 
lever." 

With relerence to the above I may say that it is by no 
means alone in the fact of the confusion of the beginnings 
ol typhoid being diagnosed aa intluenza. In many cases of 
late this has happened, especially where the district has been 
eufTerinK under influenza. One other featnre ol interest 
which slnickmewaB in the report of Dr. Campbell Munro, 
the Health OOicer for the county of Renfrew, who, in report- 
ing on an outbreak of typhoid at Paisley and Johnstone in 
1803 (No. 205), stated that Dr. Macalpine, ol Paisley, had 
found in samples of water drawn from a reservoir, the water 
of which waa implicated, the typhoid bacillus, and that all 
the conditions necessary tor the propagation of the bacillus 
were present in a bog at one end ol the reservoir, 

Pbiiiod or iKCOBATioN of Typuorn Feveb. 

The deliberations of the Clinical Society on this point are 
ol great interest to us In connection with our subject, and it 
may not be out ol place il I reproduce tlieir short and pithy 
" Conclusiona " (IH1)2) : 

" 1, The general conclusion to be drawn from all the facts 
Is that the period of incubation in enteric fever varies within 
rather wide limits. The interval between exposure to infec- 
tion and the development of distinct symptoms is probably 
most ott«n twelve to fourteen days. It is not very infre- 
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quently nine or ten days, occasionally eight, and posaiblv 

even less. According to Dr. Murchison. ' it may not exceed 
one or two days' ; but nocaae ol the kind baa been reported 
to the Committee. In rare cases it is prolon;;ed to nfteen. 
eighteen, oreven twenty three days. Dr. Mnrchiaon thought 
it ' very doubtful if the incubation period ever much exceeds 
three weeks.' 

" 2. A person suffering from enteric fever is capable of con- 
veying the infection to others throughout the whole course 
of the diseaae, from the date of the earliest symptoms of ill- 
nees until convalescence has been established for at least a 
lot '.night. 

"3. Anepidemic due to milk contaminatian may be ex- 
pected to cease at or about the end of the second week after 
the arrest of the contaminated supply; but an epidemic doe 
to contamination of a public water supply may not come to an 
end until the fourth week after the source of specific pollntioa 
has been removed. Where an epidemic can be traced to well 
water its duration may be very much more prolonged, and no 
general statement as te tlie probable date of its spontaneona 
termination can be made. 

" 4. Infection can be conveyed by Eomites, and retained in 
them, probably for two months at least." 

These conclusions are backed by iiinch evidence bearing 
ont their contentions, as very many of my readers will know; 
and it will not be necessary for me to enter into particulars 
as to that evidence, Beeing that the volume issued by the 
Society is SO largely known and so bighly valued. But I will 
venture to refer to a somewhat remarkable outbreak which 
has been placed on record by Dr. Blaxall. of the IXK»1 
Government Board for many years. At Fortoue's Well, in 
the Isle of Portland (No. 164), there arose an outbreak of 
typhoid in 1886, after an absence of fifteen years, the infec- 
tion being introduced by soldiers from Alexandria, 4 cases 
developing en ixiyaat, and other G alter landing, no one oat- 
side tho regiment being attacked on board. In these latter 
circumstances it can only he held that infection waa derived 
in Egypt, and, this being so, there comes the fact that the 
period of incubation varied from eighteen to as many as 
twenty-five days. Of the outbreak as it afTected residents 
near a spring at Fortune's Well I need not speak; the 
facts in the appendix are clear to all as showing the Bourcc of 
the subsequent Illness— some 80 cases— to have been due to 
polluted water. 

SCMMATIOH OF THB CASB AGAINST WATBB. 

I think I may leave here l.be case against water aa an 
important agent in the causation of typhoid, though I could 
fain proceed with a subject so interesting and bo vital to 
the health oi the community. I have studied to be brief; 
but it has not always been possible to limit myself to hard 
and dry facts, one and another point demanding special pro- 
minenae and notice. Nor do f hold to have by any means 
exhausted the subject of my report ; indeed, I have, perhaps, 
rather only touched the fringe of the matter, seeing that me 
question of water in relation to disease is too large to treat 
of within the scope of the Bbitibh ManioAL Joubnai, in the 
way befitting the importance of the subject. But let It 
suffice that I have endeavoured to show in what way I con- 
sider water to have played its part in the causation and 
dissemination ol typhoid as we have been used to see tt in 
our own countiy. It will linve been observed that I have 
not travelled beyond the confines ol the United Kingdom 
for instances of waterborne typhoid, deeming it best to 
confine my report to the British Isles. And truly I have not 
found much trouble In discovering the material on which to 
base my conclusions. In the period ol less than iorty years 
which I have selected for the purposes of my summary tablea 
I have, aa already pointed out. laid under contribution the 
reports ol no fewer than 206 distinct outbreaks in which water 
has proved a factor in the spread of typhoid fever ; and it is 
by no means in the earlier years ol this period that I have 
found the disease thus to he pi-evailing. Analysis of the 
chronological column displays the significant fact that in 
the last nfteen years as many as 105 ol the total find place. 
The reason of this I shall hope shortly to show. 

In having thus brought together what I may claim to be a 
anique collection of waterborne outbreaks, I make known my 
Indebtedness to the literature emanating from the Uedlccu 
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D^utmeot of the Blate. at Whitebatl, the reporte ot which 
Department I have, in an eepedal manner, Uid under con- 
tribution in ni7 enniiiiary. And a^ain, it will be noticed that 
tnillaBtrating mf points I liave in large meaaDre confined 
mfself to rettrencca to reports issued Irora the Pablic Health 
Department, not far the reason that there are not reports 
from others to which 1 cuald have referred, bnt becanse the 
inqniriea held l*y that Department have in most cases been 
carried oat with an amount of detail and width which has 
been next to impracticable on the part of local health 
[ officetB, hampered as they are with ninoh work, and meagre 
I >■ their eip<-rience hae for the most part been on mattera of 
' dlaeaae caaeation when elaborate and saatained intiairy has 
been called for in the elucidation of some obscare point. 
Thie is DO diecredil to the local officers, bnt it Is a 
reuon tor the prrvninence which is here given to le- 
porta iasning from Whitehall. It has been impor Bible forme 
to escape from the fact that nearly till the great epidemics of 
Uphold fever which have occurred from time to time in our 
Goonlcy. have called for the intervention of the Department 
of Btate Medicine. And one can well tee that a body ol men 
trained as is the small body at Wiiitehall muat needs have a 
graip of enhjects connected with their particular branch of 
lesi'srch far and away beyond the comparatively cirrium- 
Beribedeiperience which periaine to the local ofhcers of our 
unitary aistricts, especially in view ot onr present per- 
nioioaa system of short tenure, bad pay. and do-the-ieast- 
pOBsible policy. And I would here pay mj^hnmble tribute to 
the excellent series of reports which continue to issue from 
the Medical Department at Whitehall, concerning local pre- 
l^ences ot infections disease in England and Watts— a series 
Iiniqne in the whole world, and unsurpa^Hed by any nation. 
Dnder the successive leaderships of t-ir John Simon, the late 
Dr. Beaton, Sir George Buchanan, and more recently and at 
the present moment o( I>r Thome Thorne, we hnve seen 
immense strides made by the snnitary bodies ol the country 
towardB the perfecting of our sanitary system : the progress 
being in no mean degree due to the indelntigable labours of 
these leaders of sanitary science to educate the people to a 
Just idea ot the importance of all that goes to make health, 
ftlike for the Individual and the people at large. The cartful 
and elaborate renorta which emanate from the pens of the 
medical staff of the Local (iovemment Board are worthy of 
emnlation, and they were never abler or more appreciated 
than to-day. These reports Und an honoured place in the 
library of the liritish Medical Association, and I acknowledge 
tiie vast assistance which these classic documents have been 
to me in my present paper, easing ray inquiry to no mean 
ettent by their clearness and precision. 

There may be found those wiio will attempt to argne that 
waterbome typhoid is a watchword of a particular section of 
ttie public during a comparatively recent period; that the 
theory is one that has not received the approval ot some 
men ol unquestioned scientific attainments. It may be BO to 
some extent. ISiit why ? As to the first point I agree that it 
is In the last fifteen years or so that the theory has come into 
greater prominence, but the reason is not, to ray mind, far to 
seek. Prior to and during the seventies, whenever an out- 
blVftk ot typhoid fever had to be investigated, there was as a 
very generw rule a desire on the part ot the Government to 
ahow up the insanitary circumstances with which the diseHse 
had been associated rather than to elaborate the inquiry with 
a view of diilerentiating between the potency of one and 
aoothei possible cause of the disease ; so that while there 
was seldom little doubt as to the relation of the disease to 
inaanitary conditions in a general sense, there was not often 
any very pronounced thesis advanced as to the part played 
by any one of the many possible causes. True, the summary 
tablcB show that my statement can be broneht in question 
fn many instances, but taken as a whole the inquiries ol 
earlier years did not proceed to an elacidation ol the precise 
manner of propagation of the fever. It has thus come about 
that I have waded through numerous reports to no purpose, 
seeing that though there was undoubted possibility that 
water had been a factor, more or less special, in the causation 
of a particular epidemic, there was no definite and detailed 
oonsiaeration ot tlie part played by water. Notable cases 
wherein the disease was traceable to water are ot coarse to be 
readily found, or my summary table would not have assumed 
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its present bulk In regnrd of Ihe earlier years of the period 
covered. Bat it la apparent to me that in the Idtter fifteen 
years, roughly, ol the period there haa been a manifest and 
ever crowing tendency to push the matter of cause as far aa 
possible in order that the local health body might he enabled 
to lay their hand, so to speak, on the spot and heal it, the 
weakness ot their sanitary defence being thus held up to the 
light of publicity, and its strengthening as matter of course 
thus more easily brought about. Indeed, it is this excellent 
method of holdiDD up recalcitrant sanitary authorities to the 

fiublic gaze that lias undoubtedly done much to stimulate 
hem to sanitary activity. Next to threatened disiolntion 
there seems to be no step so calcolated to stir a body into 
activity as pablic opinion. 

In this way, then, has it come about, to my mini, that we 
hear to-day so much more concerning waterbome typhoid 
than we did twenty years ago. Had inquiries always been 
conducted on the plan now commonly adopted at White- 
hall, 1 do not for one moment doubt that my summary tables, 
already lengthy, wonld have been much distended from their 
present shape. But tlie labour entailed in the process of 
exclusion of those outbreaks in respect ol which tne reports 
were so meagre aa to necessitate omission of them from my 
pr6cu, has been very great ; how great may to some extent be 
gathered from the fact that in the four years 1870-7.3 the 
Medical Department at Whitehall chronicled no fewer than 
14S inquiries made by their stall into separate outbreaks ot 
typhoid fever; and it was essential that all these, or such 
majority ol them aa found place in accessible reports, should 
be studied for the purpose of seeing in which of them water 
had been shown to have had a part in the causation or spread 
ot the disease. But however loud is the outcry in some 
quarters on the subject of waterbome typhoid, I hope that 
the most sceptical hitherto on the matter will have been con- 
vinced by a perusal of the preceding pages of this report that 
the case against water as a disseminator of typhoid fever has 
been fully made out. My aim has been to place the question 
beyond the pale of doubt. I shall be more than rewarded if 
1 have succeeded in my object. 

What have the pages of my report shown ? They have 
shown typhoid fever caused and spread in a variety ot ways 
by the agency of water; they have testified to the fact that 
water can become polluted at its source, on its way to the 
conaamer (alike before and after entry to the diatributing 
mains), and within the precincts of the domestic dwelling. 
We have eeen outbreaks caused by polluted wells, by sewagt- 
contaminated rivers and streams, by water services which 
have received the drainage ol manured fields, the sewage of 
whole villdces, and Innumerable excremental pollutions over 
the areas of the gathering grounds ; by the careless laying, in 
close proximity and In badly jointed fashion, ol watermains 
and sewers (the former sometimes even passing through the 
latter) ; by the washing of milk cans with polluted water ; by 
the mixing ot milk with water equally polluted; and by 
nnmerouB other ways, sU ol which are set out in my report 
under their respective headings. I need not here enlarge on 
the matter ; let the facts in my tables and the illustrations 
therelrom, with which I have striven to picture my several 
points, suffice. 

For the rest, it seems necessary only that I should consider 
brieliy the points which the foregoing pages show to be those 
wliich should engage the attention of sanitarians In the 
future if a continuance of the constantly-recurring ontbreakg 
ot waterbome typhoid fever ia to be prevented. 

Thb Outlook : Somb Points fob ForcraB Considbeation. 
My study of the subject dealt with in this report has led 
me very strongly to support the theory that sees in the soil 
the natnral habitat and breeding ground of the bncillus 
of typhoid fever outside the human body. This belief in no- 
wise lesaens my regard of the disease as being largely caused 
by water— rather tlie reverse. We are moat ol us aware of 
the possibility of tranamiseion ot tetanus to man from the 
lower animals, as, for example, by a kick from a horse. Yet 
the bacillus of tetanus lives in the soil. It is taken up by 
the hool of the quadruped, and the animal is thus made the 
medium ot transmission ot the nwlady induced by the 
organism. I do not mysell incline to the belief that the 
bacillus of typhoid fever is conveyed to man by the mediom 
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f woUt, nre fn >o lam tba twciUu hu nfned acre^i to 

iij excienimtnl polhiUoB (nxn sookage or tbe like. 

Cettoia it it to my waj of thinkisK that the essential ele- 
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toater di«eaae, Ko potnt ia w itrooi 
bnmght oa% in tbe ItLBlorr ot typ^oit 
otu C01U1U7 aa that dirt aod dieeaae go band in hand. Only 
fo tbo iMce ol dven doea ntan seem to pUc« bis ezcranent 
dinctly into bii om ot his neighboni's driiJdog wst«i, bat 
be dom not Kiai^e ia only too many instances to ao dispose 
of bis ffltli tbat ft maat in tbe natnru order of things find ita 
vqr to thai drlnkinK Tat«r. It is not alone In onr rural and 
mcnelj'POpalatcd diAricla that snch disposal takes place; 
It to Iwt u eommon to Be« people barbooring np their filth 
In pcwdnil^ to dwellings and local irater enpptiee in onr 
towoB, Thoae abotniaattona which to-da^ peisisl in eo many 
ot on lowna — leaky uid hsgv midden pnvies, onoovered and 
Ul-«oMtnKted aabpits, ceeapoola permitting eoakage of tbeir 
umleBU, DO ona htowi where — ail these and more aie the 
anonpaalmeBta 01 daily lile In scorea ol towns. And where 
town popolatloca hare the good sense to eo dispose of tfaeii 



endaageriiw the water service 

in eoBto ad}aGent city or borough by so 

their excrement as to pollate a gathering groand or a stream 

«C rinr need for pnrpoaes ol domestic water supply. 
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1. Loeal Water Suppliei.—l wonid see carried ont in their 
entire^, so tar as is at all possible, the recommendations of 
the Committee appointed by the Local Government Board in 
ie7& to inqatre into the varions methods of sewage dispoeal, 
where they enggest ridding the t^untry of ceaspoola in the 
midst of towns; and would also see cesspit middens Improved 
off tbe face of the earth. I wonM see the oonclnBion ot the 
Bodety ol Arts Committee on tlie Health of Towns ol 1676 
carried ont— namely, that all middens, privies, and eeespools 
in towns sfaoold be abolished by law, feeling that these 
disease- disseminating abomtnatioiis as wo permit them to- 
day are annually costing Uie couatiy enormons snms by these 
very qoalitles of disease pruvocation. To this end I would 
see the statatory doty ot sanitAi; aathorities to make provi- 
sion of proper sewers tor their dietricts enforced in all cases 
where sewerage is practicable. There will probably always 
be foand reaaon for retaining some form of storage ot excre- 
ment and relose near dwellings tor a time in the case of rural 
locftUtiea, but only in such places. And here we eee the 
wlidcnn of tlie excellent series of model by-laws which have 
been drawn up bv the Local Government Board tor the guid- 
ance of local sotuorities who desire to secure for their con- 
atltocala the minimDm ot danger from use ot these recep- 
tacloi. Thns the by-laws prescribe the method ol constroctlun 
and position In respect of water eapplies of such receptacles 
M midden privies, asiipits, earth closets, cesspools, and the 
like ; and it will tw well when by-laws come to be sdopted by 
•anfUry bodies, and In tarn enforced where thns adopted. It 
If one thing to have an admirable series ot safeguards at 
hand, and another to see to it that those ssfegaards are made 
to apply. It will, however, not bn enough that cesspools and 
men like be abolished ; it will be necessary also that the old 
dlraaed forma of excrement disposal be so done away with as 
not to prove dangers by reason ol their condition at the time 
of abolition. Ho I would see the application ol some powerfol 
disinfectant to thd receptacles when emptied finally, as well 
■a Uie compl<-ti- filling in ol tbe epaee occupied by them, in 
•ooh manner that no danger shall acctne to water sup- 
plies t>y reason of future soakage of filth left in the mid- 
dena, etc. 

Bnt there la another side to this queHtion of local supplies, 
and tlisl is tliat wells from a sBbaoil liable to pollution 
•hoflUl la no wise be made use ot as sources ol water supply. 
The soil on which many of our towns are built has been sub- 

^rted to gross contAmlnation for many years, and it is not to 
Ifaooubt of as liktly that tbe mere abolition of cesspooU, 
-Aao forth, will at once render sale the abstraction of water 
"s sank in their proximity. Indeed, It may well be 



that no retnm conid with safety be made to wells oircsm- 
stancedas they are in some places ; whilst in others it will 
take a long time to rid the soil ot ita accomolated filth. It is, 
however, obvioos that numy wells to-dsy in oar oomby are 
not only ao circumstanced as seriooaly to threaten lite hcalUi 
of consumeTB of their contents, but also that the wells an 
constructed in such fashion as to permit of soaJtage from tha 
sorronnding soil into them, both snrface and sobseiD 
drainage. It should therefore be the aim of all saoitarr 
bodies to secure the internal lining of wells being so Gniabea 
aa to prevent the ingress of water from any i^nestiooable 



ins to it that w , . 

allowed to remain in a conditlnifavonTing their pollatloab>y 
water ot donbtfol quality. Thr fnrthrr riiincrT fit f nntamhM 
tton ot well water by reason of rain storms and reealtiii( 
floods is one to be thoueht of ; and one that calls for tha 
proper construction ot well mouths, leal they be subjected to 
periodical overflow by surface water of poUated character. It 
would seem, then, tliat middens and other similar stmctsrea 
will be al times a necessity, and it also seems tliat wells will 
be still more of sn essential element in rural lite; thecon- 



The sanitaiy aathorities of rural districts have 

power in tbeir hands for the inspection of watra snppliea la 
the areas over which they have jurisdiction under BectioD T 
of the Public Health (Water) Act, 1ST8, and it would be well 
if more use were generally made of the power thus conferred 
i^n them. Not that I would be thooght of as holding_ the 
new that rural water enpplies are not sabject to scmtiny; 
what I have in my mind is the desire to see practical ose 
made of the inspectorial doty cast upon mral authorities. It 
will often hapnen that action can be taken on inspectionfl 
carried ont with the object of securing wholesome for impare 
aapplies, and mnch more can be done in the direction ot 
closing polluted wells and tbe like than has been effected in 
the past. I am of course well acquainted with the difficnltiea 
in the wav ot securing the closure ol polluted wells, and I 
would welcome the alteration In the wording of Section 70 of 
the Public Health Act, I8T5, from " injurioas to health" to 
" dangerous to health " in accordance with tbe prayer of tbe 
Society of Mi'dical Officers of Health and of Public Analysta 
presented some lime back to the Local Government Board. 
The section as it stands has ofLtimes proved an obstacle in 
the way ot closure ot wells undoubtedly " dangerous " to tbe 
heslib of consumers ot their contents. 

Before 1 leave the region ol domestic supplies there is one 
other point which 1 would like to name, and that is the 
danger of continuing anywhere tbe fi ashing ot watercloseta 
directly from water mains. I know that tbe practice is by no 
means so common as it waa twenty years ago. but it ia far 
from nncommon even yet. Not only should a cistern be osed 
tor the porpose of Bushing, but a separate cistern to boot, 
since it may well be that a cisiem common to the whole 
house will be contaminated by the passage ot air from the 
closet pan np the pipe, the liability to this form of pollution 
being obviated by the intervention ot a separate flushing 
cistern. It may be argued that a saoitaty^^fea^y has no 
power to compel the provision thus of Bv^^^^^gmtm to 
existing cloaels. I am only sorry that 't^^^^^^ 
the omfssion is rectified by the adoption^ 
Acts Amendment Act ot 1>!90 the better. | 
bodies see to it that all closets hereafta 
niahed. 1 would also see tbe covering ■ 
ing of bouse-supply cisterns insisted n~ 

1 know that in thns leaving this 
domestic water service I am going ; 
attempt to emphasise the needs ot t _ 
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a. Public iVater Siipplie».—'BeT6 I tonch npon n inach larger 
qatetion. It is onb that has already received sach extensive 
CODBI deration at my hands that I hesitate to say mnch more 
upon it. Bat still I am pereaaded that many points need 
to be treated under this heading before we can hope to see 
waterbome typhoid fever exterminated. One of the fore- 
moBt queationfl of to-day Is that of river poUntion. The im- 
portance of freeing our rivers from tlieir sewer-lite condition 
IS not to be eainsaid. A perasal of my sammary tables will 
at once enable my readers to perceive the enormous intereet 
which the public have at stalte in eeeine that onr waterways 
sliall be preserved from eicreraental pollntion in bo far as 
they serve as sources of water supply, A great stride has 
been made of late by the creation of joint committees for the 
prevention of snch pollution. It is to be hoped tliat such 
bodies will be mnltiplied. and that they will aim at the 

Eeateat good attainaole by securing the co-operation of all 
e manufacturers in the district within the area forwhieh 
they have been appointed to act. Such bodies, if really in 
earnest, can. 1 am qnite sure, do much to free our rivers 
from contamination. At present it is no uncommon thing 
to le&m of towns drawing water for domestic purposes from 
a river which higher np is receiving the untreated sewage of 
a large popalation, and the trade eiiloent of manufactnrin? 
districts. I would have all waterways which are sewage pol- 
luted or rendered, doubtful by the flow into them of trade 
tefuse entirely done away with as aoarces of water supply. 
And again, I woald wish to see the disposal of sewage en- 
IoTC«d in such manner as to preclude the possibility of direct 
egresa of sewer contents to any river or stream that ia not 
tidal. The Rivers Pollntion Prevention Acts have heen 
signal failures so far as their practical results show. If onr 
rivers are to continue to serve our tables with drinking water, 
let them be absolutely free from the contents of our water- 
closets, at any rate in their crude forms. 

Bot I wish here to clironiele my desire to see the State 
stepping in and enforcing that the sewerage of all towns shall 
be so carried out as to avoid contravention of the Kivers 
Pollution Prevention Acts. I do not think the State should 
in anywise coontenance the disposal of sewage in a way 
likely to render those Acts inoperative in any sanitary 
district. Either let our rivers and streams be kept from all 
manner of pollution, or let them be frankly held to be 
onnaable for purposes of drinking water, even after flltia- 
tion. Engineering experts tell us that the effluent of sewage 
matters can be rendered safe tor the purposes ol ingress 
onr waterways ; then by all means let the country see 

it that OUT rivers be no longer allowed to ren-' 

aewers. 

There seems to be no sate middle course. While r 
and streams are thns dealt with, let all nse of canali 
drinking purposes be also absolutely prohibited. The i 
sources of pollntion to which they are subjected speal 
themselves; for not only are they the receptacles of alt sorts 
ol abominations from the banks, but they are or — '' 
extremely dangerous contamination by means of tl 
menae floating population always residing npon their 
waters. The same may be said of many of onr navigablr 

Equally open to pollution are only too many ol the gather 
ing grounds of our public supplies. There can he no exensi 
lor the delivery to the distributing mains ol water drained 
from a catchment area on which are situate villages and other 
aggregations ol populations, with their varying methods ol 
excrement disposal, such as midden privies, cesspools, and 
even sewerage systems, inclusive ol direct disposal of crude 
sewage on land draining to the storage or service reservoirs. 
Yet such things are happening to-day in onr land. We find 
anch other elements ns churchyard drainings, heavily manured 
fields with natural drainage to the wat^r conduits, and the 
like. To my mind, all gathering groonds should be freed 
from anything worse than the mere droppings of pastured 
animals, since whilst we permit manure, often ol human 
origin, to be deposited within the catchment area, and excre- 
ment disposal such as is incidental to populations in vil- 
lages, farmsteads, and so on, to persist in positions whence 
they aaeail the purity of onr drinking water, we willally court 
diBBster. Where public supplies are in the hands of corporate 
bodies the qaestion of gathering grounds is made 



nsier than where companies are in possession ol the works. 

ndlorthisand many other cogent reasons, Iwouldsee theway 
lade smoother tor enabling sanitary authorities to purchase 
snch works. At present, yection 62 ol the Public Health Act, 
1675, is so encumbered as to be virtually a dead letter lor the 
purpose ol Ireeing sanitary bodies from the necessity of taking 
water at the hands of any company that may chance to have 
rights of supply in their district. 

Altogether, apart from the question of pollution of water 
services by visible media, there is the important considera- 
tion of the construction and method of laying water mains, 
especially where they come in close proximity to sewers. I 
would see much greater care bestowed on these matters than 
is seen by the pages of this report to have been the case in too 
many instances. Badly jointed mains may well become the 
receptacles of any flith that may happen to be in the neigh- 
bourhood, and it is well known that water mains, even when 
" running full," are able to take up extraneous matters by in- 
suction. Where, then, sewers are placed close to mains, oi 
the reverse happens, the most exceeding care should be be- 
stowed on every detail to secure that the water shall be free 
from the possibility of sucking np the leaking contents of 
the sewers. When sewers are laid at a higher level than 
water pipes this care will have to be correspondingly still 
greater, not only in the first laying of the pipes, but in the 
maintenance of the plant. The relation of sewage t>o water 
used tor domestic purposes does not, however, cease when 
the sewers have been properly laid and egress ol their con- 
tents ondergTound prevented in the proximity of water 
mains. There is the lactor of disposal of the sewage to which 
I have already referred. 

Before I leave the snbject of water mains, let me say that I 
would like to see all ball hydrants done away with. They 
have more than once heen seen to be associated with pr«va- 
lence of typhoid lever in districts served by them, and they 
would, to say the least, seem to be a danger to the purity ol 
the water, even il by no worse than road detritus, but, as we 
know, at times also by the contents ol ashpits, privies, mid- 
dens, and the like. 

In the matter of Qltration I am much afraid we come o7 
very lac short ol that point ol perfection to which it were well 
that we shonld attain. The theory now advanced concerning 
the filtering of drinking water, which eats at the very heart 
of our preconceived notions as to the treatment to which onr 
filter beds should be subjected, has also bronght with it the 
statement ol the only position which it ia safe to adopt, it we 
are to be free from the danger of recurring outbreaks ol 
typhoid fever by reason of onr water supply becoming pol- 
luted in a manner not to be rendered harmless by our pre- 
vailing methods of filtration. To such of my readers aa 
have not studied the paper of Professor R. Koch on Water 
Filtration aod Cholera,'! would say do so ; and I would tni- 
ther lay stress on the rules which are therein laid down tor 
the Irequent and regular bacteriological examination ol water 
trom each separate filtering basin and before the water has 
heen allowed to pass into the general storage reaervoir, as 
also to the rule as to the construction of the filter beds In 
snch manner that improperly filtered water can be at once re- 
moved, not being allowed to mix with the other water to be 
delivered t^ the distributing mains. 

1 have previously stated the rate and quality of the filtra- 
tion which Professor Koch would see universally adopted, 
and 1 need not here further pursue the matters j but I could 
wish to see our water companies and corporations appointing 
as their chief engineers men of standing in regard ol bacteri- 
ology as applied to the examination of water. Much as I 
would like to dwell upon this important portion ol my subject 
I mostliasten on, leaving my readers to further study the 
current literature if they feel interested in the questions at 

Wateb Kupplibb to Daiby Fabmb, Cowshbdh, Etc. 
This ia a matter ol vital importance that cannot be well 
overlooked. The question ol the water supplied to milch 
cattle by no means receives the attention which it un- 
doubtedly deserves. It would seem to be the commonly ao- 



m 



cepted Idea that cattle may with Impnnitr be allowed to 

drink of any and every kind ol water. It is not eo- Evidence 
ttfatititB to the contrary. 

Mr. Shirlpy Mnrphy ha* stated, In a paper in the Prac- 
titionrriu 188D, Ihathewonld like to see Ihe drinking water 
ol cows outelde cowsheds from ponda ted by Bpringa and 
(eaced round to prevent louling. So, too, I would wif,h to 
aee care paid to the parity of the water with which cows are 
regaled, alike in the paatare and the cowshed. Indeed, the 
water tarnished to housed cowB is in need ol rancli more 
carefDl supervision than is carried on. The cases which 
appear in my summary tables in which wat^r-pollnted nulk 
has played a part in the disEemination of typhoid lever speak 
ol the want ot ordinary attention to the necessities ol the 
case. The water supply of many of our country larmsteade 
is a disgrace to the land and a constant menace to the milk 
trade. Bat this is only one point in which much still remains 
to be done in the way ol securing our milk from the potency 
ol harm which frequently attaches to it, and must form the 
sabject of another paper, seeing that the specific pollntion 
of cans, milk, and otlier dairying plant and produce oy lever- 
contaminated water is but one phase ol the dnDgera to which 
milk is exposed. Suffice it that the exercise ol a minute 
inspection ot our dairy larms and cowsheds and milksbops 
is called for, and much more needs to be accomplished by 
our health officers and nuisance ioepectors in the future than 
has been done in the past. Regulations have of late years 
been increasingly brought to the notice ol sanitary bodies, 
but their adoption, and especially their unilorm enforcement, 
have not been correspondingly in evidence. The relation of 
the milk trade to the public health is too intimate to admit 
of any half-heartedness in the method of control of the vary- 
ing businesses connected with it in bo far as the health ol 
the community is affected or ia at all likely to be aHecled. 

CoscLrsioK. 
My task ia now all but lluislied, imperfect though it be; 
bnt if it serve to impress upon our health bodies and the 
community the lesaons which may be learned from the his- 
tory ol waterbome typhoid fever in our country, and il the 
lessons so taught bear Iruit in the direction of added care to 
the important matter of water suppliea, then my task will 
not have been undertaken in vain. But it cannot be too 
strongly pressed home that the fntnre exempilon from the 
diaease much depends on the attitade of the people towards 
matters sanitary, since public bodies of whatever nature are 
after all but the embodiment in brief of the pablic whom 
they represent. It is undeniable that the public ear needa 
to be caught before any retorma can be carried ont ; and in 
matters alTecting the health of the community the people 
need to be edncated in no small degree, especially having 
regard to the fact that the pnblic purse-strings are involved. 
If there be one point upon which misconception arises more 
than another, it is thesupposition that money is wasted when 
It is spent on aanitary reforms which are not clearly indi- 
cated by the advent of absolute disaster as a consequence of 
their previous neglect. The lesson has still to be widely 
learned that the remedy of aanitary deflcieneies, the provision 
ol pure water, proper methods of excrement removal and 
disposal, and the adoption ot all practicable meana lor the 
prevention and stay ol infectious diseases, are among the 
most soDnd inveatments which can be made by the individual 
and thecommanity. When any nuisance touches the welfare 
of any one person or household an outcry ia at once made 
nntil the matter is settled ; but where the "health, and there- 
fore the happineaa, of a town is not aerloualy threatened in a 
visible form, but is neverthelesB endangered by the neglect 
to provide that which experience has shown to be essential 
to actual freedom from possible harm, then it ia that the rate- 
payers often rise and protest against the expenditure ol pub- 
lic moneys on a matter ol" possible "concern lor their health. 
But althongh thle ia ao, sliU to some extent there can be no 
denying tlie fact that the people ot England are awaking to 
Borne sense of their obligation to the advance of aanitary 
science for their present comparative exemption from the 
ravacea of thoee diseases of a preventable nature from 
which oar country has Buffered in time past. 
An apparent iiarad ox has now been for some time promol 
it«d to the effett Ihat cholera in this country saves more 



ihat goto lessen the likelihood ol cholera-ai 

So BiBo lo lessen the chance of spread ot diseases which are 
iaseminaled in like manner to that plague, and typhoid 
lever ia most certainly one of those dlBeasea which are thus 
held in check. Yet when cholera threatens our eoaata, thers 
is but little difficulty in securing the co-operation ol sanitary 
bodies and the public in carrying ont those measures which 
are thought to be neceesary. But it must be held in mind 
that cholera and typhoid fever are scarcely to be mentioned 
in the same breath for Irequency ot occurrence and widenesa 
of misery and death arising therelriim. The latter disease 
yearly claimB its thousands of victima to attack, and its 
hundreds of lives. Not so cholera nowadays : il halt a 
hummed c^sts are heard ol, and a dozen deaths are registered, 
the country is np in a slate of panic, and the floodgates of 
Euggestion and ol costly piecemeal activity are flung wide. 
If the relative importance of the coat to the country year by 
yearol these two diseases were any criterion ot the attention 
to be paid to them, then we should have great hopes ol aeeing 
the time come quickly when typhoid fever wonld be reckoned 
as one of the aconrgea of a past generation ; and its appear- 
ance looked upon in much the aame way as cholera is now 
regarded. 

But there is to my mind another side to the matter, and 
that is that if sanitary bodies are the repreBentatives of the 
public they are also Uie bodies charged with administering 
the laws relating to the health of the community, and aa 
Buch have a responaihility cast upon them of seeing to it that 
the laws are BO administered as best to advance Ihe interests 
ol their constitaents. To this end the State has sanctioned 
the appointment of sanitary advisers, and has also estab- 
lished its own health department. It will be well when onr 
sanitary bodies see in its proper light the serioaaneaa of 
neglecting this reEponsibitity, notwithstanding that the rate- 
payers are averse on general grounds to the expenditure of 
money on measures ol aanitaiy improvement, There are 
many ways in which these t>odies can secure improvement 
in their diatricta without overburdening the ratea, as, for 
example, by borrowing money with power of repayment in a 
nnmber of years, so that Interest and capital are in acme 
degree paid by a aucceeding generation enjoying the benefltB 
provided by Iheir predecessors. I regard the elementwy 
matters ol pure and adequate water supply, proper and auffl- 
eient sewers, and proper means ol sewage dlapoaal aa esaen- 
tials lor every place of any pretensions to the name of town ; 
whilst many rural diatrictB possesB aggregations of popula- 
tion for which tliey are none the less essential. I woald see 
their provision enforced in all such places. Sickness ia just 
as costly as cleanliuess and mach more disagreeable. 

There ia now an additional incentive to sanitary authorities 
to properly perform their statutory duties, seeing that county 
councils have at any rate got the power of calling upon the 
Local Government Board lor inqniry where sny district 
authority have made default in regard of their duties ; and 
there can be no doubt Ihat the power is no alight one, since 
the eierciae of it may mean exposure to the pnblic of the 
shortcomings ot the health body, with possible outlay for 
work which could have been the more economically done by 
degrees when Its neceaaity was flrst pointed out. There can 
be little doubt that county councils have in their sanitary 
officials a means ol keeping them well informed as to the 
state of the administrative county, while the districtB them- 
selves will have the benefit of connael from the county^ 
officials. I have already, in a paper which appeared in 
the British Mbdicai, Joubna.1. of July Ifiih, 22nd, and 
2Qth. 18U3, on the subject of extended powers needed by 
county councils, pointed out the directions In which those 
bodies coald be made more nseful still to the counties which 
they serve. It certainly seema that they arc becoming alive 
to their poaitiou towards local authorities, and the stimulus 
thus given to those anthorities will not be without ita result 
on the healthiness of the country. The great lack ot many 
of OUT county councils to-day is a medical adviser. The 
omisBion to appoint auch needs to be rectified. 

But there is still another body to which, after all, we must 
look for much that is to place our country on the basis ot 
sanitary perfection to which we would all see it attain—! 
reler to the Local Government Board. The past amply 
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I to Uw good work carried ont by this t^Ute Boud ol 
. Hw inflaencc on thp present MniUoj poeitioa of 
d of the sctJon o( this Board has been mo«t Dtuk«^. 
11 M, I do not thfnk I shill err if I plaoe Ihe Medi- 
jwrtiiHDt of the Board in the loremoBt positiock. as 
having cmtribated to the advance made in thelast Iventj-- 
five Tears. I need not faere dwell on their achievements. I 
will eatislr myself bv a reference to one pieoe of woik under- 
taken ttniine the fast two years ander threat ot cholera 
Isvaaion. The work was the special Otoitra Surety of name- 
ons Baaitary districts throaghoat the coontry. The public 

Cm has amply demonBlrat^d the help which this earvey 
been to the localities visited ; and the mass of informa- 
tion got together at headqa^tters aa a r«aoIt of these local 
yisite must be enonnons. Aly chief reason tor niuuing this 
nutter ia to ask the qaestiona : Why a ' ' cholera " survey only f 
Why not, indeed, a "sanitary" sorveyalao? It the survey 
haa, as we know it has in many caei-s, demonstrated the nn- 
readinesfl of districts to resist cholera, why limit snch a ase- 
fal measare ot supervision to cliolem seasons, seeing that 
^pbold fever will spread where cholera cAn find a breeding 
groond ? Is Booh a da'y to be left to connty councils, and if 
M will they perform it in a manner likely to prove generally 
tuefol ? The State now has its regalar schoot inspection, its 
I)eriodical workhonse visitation, its biennial public vaccina- 
tion inspection ; why not its annual, biennial, triennial (or 
«ven its irregular, bat constant) inspection of sanitary dis- 
tricts for the purposes of ascertaining the Hhottcomings and 
the remedial meabnres Deeest^ary in regard ot the sanitary 
■tate of our country ? And this not alone in England. Surely 
■neb a Govemmeotal tupervision ot our loost authorities 
wonld be a hmvj lever in the bands of the Slate towards 
aecaring nnitorm cleanliness alike ot air, Boil, and water. 
However it be accomplished, certainly it would seem to be 
' of pnramonnt importance that a country held np, and even 

holding itself np, aa a pattern in matt^ sanitary, should 

Iabive to secnre tbe prevention of preventable diseases, of 
which class typhoid fever is typical. It will undoubtedly be 
acoeth pieced work, bnt tlie end in view more than jastiSes 
the adoption ot tbe essential mesa 
: 
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APPENDIX A. 

iB. KLEIN'S BACTE RIO LOGICAL EXIMIHATION OF 

WORTHING WATER. 1803. 

Methods op EiiuiK«Ttait. 

^iApptnded to Dr. T/ifodore Thomtm't lirpnrt 



I (A- Worlhmg 



i follows : 



Tifphoid Feivr Epidemic tif IS9S.) 
[' Thb methods oi examination resorted to wen 
With tbe view of ascertaining tbe qnanlity of roicro-orfFan- 
iannaper cubic centimetre o( the water under investigation, 
the ordinary method ot plate cultivations was emploved. 
This plan consists of adding to nutrient gelatine Id a Duid 
fltateasmall quantity ot water to be examined (the amount 
employed varying from 1 c.cm. to a fraction thereof), sbnking 
the mixture so as to aid distribotion of the water throuahout 
the gelatine, and then pouring the mixture on plates. These 
plates, on which the gelatine mixture solidifies, are then 
iransterred to an incubator, and maintained at a temperature 
ot 20° C. ; and by subsequent observatioa the number and 
nature of the organisms that grow on the gelutlue are ascer- 

Another method was resorted to In searching for particular 

icrobes in water from a given source, and for tbe tollowing 
leasons : 

(a) The bacillus coll and the enteric tever bacillus, when 
present in drinking water, exist there lor the most part in 
relatively small proportion. Thns.it only a small quantity 
of water, such as I c.cm., be examined, it Is likely that the 
organism, sparingly present in the total bulk ol water, may 
not be present in a small sample, although present in a larger 
bulk. 

Iby If the number of other micro-organisms amount to 
several hundreds or more per c.cm.— and this is usually the 
case when water is unliltered— there is risk that the numerous 
colonies of these may on plate cnltares obscure and prevent 
recognition of scantily present bacillus coli or enteiic fever 
bacillus. 



it) One ol Ute b«4ffU noat Inqwat^ loviril to will 
the bacillos 8(i<m«cn)aHiiK«mns,wUcliM««aBi«(ka 
rapidly ibaa either tbe b»cillu» e»U or IM tM ' ' 



rqsMly. 



bacjllns, and liquefies gelatine t 

the firsV-named badltus in tbe . 

would accordingly, by liqnefactioa ol tbe ftiMJut* BlxtWM^ 
tend to prevent detection ol either ol tbe I ml nawsul bMllU. 
With the view, therefore, ot ovemHnlnf tbsM dtOkevltiet 
the following means were adopted : 

1. AconsiderabtebnIkotwater(framt..ta>toa500e.<ua.)«M 
submitted to examination. For this poriime tb« quMtUtv to 
be examined vraa passed thronsh a ttenle ItetkeMd ttlW, 
which retained on ita oater sarface all or newly all tbe par- 
ticulate matter contAined tn the water. Tbe matter tbna (^ 
tained on this outer enrtace was then bnubed iritb a Merlle 
brush into 3) c.cm. ot sterilised water and mlsed themrith. 
Ot this oiixture 1 o.cm. was added to eaeb ol a setica ol (elii- 
tine plates and broth tabes.' Accatdiogli tbeve tnbee and 
pistes contsined all or nearly all the particulate matter ol tb* 
total quantity of water selected tor examination. 

2. To prevent obscuring ot the bacillus coli or tho baclllna 
ot enteric tever by otlier organisms that gntw mon> rapidly 
than they, or that soon liqnety the gelatine, a sninll quantlly 
ot phenol was added to tbe cnllnrw media. For this purpose 
a 5 ))er cent, watery solution of phenol was nan), and tlils 
solution was added to the culture media in the proportion ot 
1 ot the former to 100 ot the Utter. The added plieuol. which 
does not interfere in any way with the ||;rowlh and mnllipUca* 
tion ot the bacillus coli ot of the bacillus ot enterio lever, 
exerts a marked inhibitory effect on snch water bacteria aa 



growth ot these latter organisms, better opportunity L 
afforded of detecting in waters examined the prvsence ol lh« 
bacillus coll or of the bacillus of enteric tever. 

The gelatine plate and broth tube ettltures thus prepared ■ 
were incubated at a temperature of 20' U. and of 37° C re- 
spectively. From growths ot the bacillus ooll ortheenlerlo 
lever bacillus obtained in these wsys sutwuliures were made 
in the ordinary manner. 

Ffaturet eharaettriitie of Badtha Coli oni of (A« Enierio Fever 
Hadllui. 
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Bullliu CoU. 



EotsrlO F«Tar Ilsellliii. 



It lorm gM bubbiM In gelir 

II ourdle milk. 

IP tudol rwcLloQ wlieo frown 



m brotli. 



Shor'cr nud Itti mabtls thsa the 

Forma riu bubblu in golitine ibaks 

Curdlai milk la 1 to 3 dtji at 37° C. 
U KrooD In broUi lor levtTtl dayt 
lorm* iDdol. 



The above tabular statement embodies the chief distlnctivs 
features of the bacillus coll and the enteric fever bacillus, 
derived respectively from the contents ot the healthy human 
intestine and from the tissues of enteric fever. Other polnta 
are ss follows: In gelatine stab culture and ia gelaUnfl 
surface cultures these bacilli are alike in general appearance 
save in two respects, namely, (a) that the bacillus coli growl 
faster than the enteric tever bacillus, and (d) that in gelatine 
stab culture the former organism forms on the upper surface 
ot the gelatine a larger plate-like growth tlian does the latter. 
On gelatine plates both organisms form on the surface of the 
culture medium colonies which present the appearance of 
flat, crenated, or Irregularly outlined patches, thinner at the 

SeTiphery than at the centre, translucent by transmitted 
ght, greyish by retlected light; while colonies of botli 
organisms, growing beneath the surface and embedded in the 
gelatine, are rounder than surface colonies, and appear ot a 
brownish colour by transmitted light. Neither organism 
liquefies gelstine. Their ^wth on agar and on potato 
affords no dcflnitely distinctive feature ; although, as a rule, 
tbe bacillus coll forms on potato a brownish growth, wliile 
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